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Historical Electric Motors. 





The electric motor appears to have been one of the first 
conceptions of those who sought to apply electricity to in- 
dustrial uses in the early pari of the present century. At that 
time steam had scarcely been put to any use, and by many 
the possibilities which lay before it were unthought of. A 
motor operated by the agency of electricity seemed to be, 
therefore, the greatest boon of the age. The law of the 
conservation of energy was almost unknown ; the rela- 
tious between the energy of chemical affinity and other 


forms were almost entirely unsuspected, and it is nota good deal of the attention which had been concentrated ' entirely through the disc. 





Fig. 1. 


surprising that such sanguine expectations were enter- | 
tained concerning the adaptability of the electric motor. 
But almost the first of the attempts to solve the problem 
of motive power from electricity met that great stumbling 
block, the cost of electrical energy when produced in 
batteries—and of necessity ‘the high hopes entertained 





| 0 its present condition of excellence and efficiency. To-, 
| day the problem of cheap electricity stands solved by the | 
It is now, therefore, that we | polarity the reversal also had the effect of causing attrac- 


dynamo-electric machine. 
can turn to the electric motor, and science receives it with | 
open arms, like a banished exile returning after many | 
years. After a sleep of twenty years—aye, twice twenty | 
—it comes back, like Rip Van Winkle, to take its place in 
the domain of usefulness, and it even strides a step onward 
toward a new ideal, a new field—the transmission of power 
to long distances, 

The electric motor is beginning even now to monopolize 





on the applications of the science. Weare convinced that 
it will increase in popularity and meet with more favor 
every day. This is the reason which has induced us to 
say something of the past of the electric motor. There} 
are many already interested in the subject wha! 
desire to know a little of its early history, to see if it | 
offers suggestions of any value. We feel quite certain 











Fig, 2. 
were dismissed. Almost immediately after this it occurred 
to scientists that it was more rational to reverse the 
problem, and to seek electricity from motive power instead 


of motive power from electricity. It is the pursuit of 
this problem that has brought the dynamo-electric machine 


that a brief glance at the most noted early attempts to de- 
velop the electric motor will be interesting and of value to 
the readers of THE ELECTRICAL WorxLD. The motion pro- | 
duced in the armature of an electro-magnet under the in- 
fluence of a current seemed so suggestive, so applicable in | 
the construction of motors that we need not wonder at | 
the number of these attempts. It is to the few that occu- 
pied public attention and to which historical interest at- | 
taches that we shall, however, confine our attention for 
the present. 





The first which we shall describe is that of Professor 
Jacobi, of St. Petersburg. Fig. 1 shows the earliest fornr 
| which was given to this motor (1834). It was composed of 
| two sets of electro-magnets, One set was fastened toa square 
frame T, with its poles projecting parallel with the axis 
| and disposed in a circle, as shown in the figure; the other 
|S, being similarly fastened to the round disc A attached to 
| the shaft and revolving with it. There were four magnets 
, in each set, and consequently eight magnetic poles. The 
‘current from a powerful battery was passed through 
commutator C, by which it was sent through all the coils of 
the electro-magnets. This tended to make them magnetic, 
and as they attracted each other the disc rotated. By 
means of a commutator carried on the shaft, the current 
was made to reverse eight times per revolution, just as the 
poles of the two sets of magnets arrived opposite each 
other, The result was that the attraction between the 








to increase its pewer. 


‘composed of twelve electro-magnets. 


poles ceased and repulsion took place, which further assisted 
the motion. As the poles were alternately of different 


tion between each pole of one set and the next of the 
other. 

Professor Jacobi subsequently modified this motor so as 
In the new form two sets of elec- 
tro-magnets were fixed to stationary frames; one on 
each side of the rotating disc. Moreover, each set was 
The electro-magnets 
on the rotating disc were made in the form of bars passing 
With this motor, which was 





Fig. 3. 





Fia. 4. 


constructed on a large scale, experiments were made, with 
a view to the determination of its applicability to naviga- 
tion. The motor was used to propel a boat on the river 
Neva. This boat was 28 feet long, 7 feet wide, and carried 
14 persons. In the first experiments, made in 1838, the 
battery power was furnished by 320 Daniell cells. Inlater 
experiments, made in the following year, the battery 
power was furnished by 138 Grove cells, and the fumes 





and gases are said to have been evolved so abundantly that 
a stack had to be provided for their escape. The highest 
speed attained was less than three miles, These experi- 
ments were made at the desire of Emperor Nicholas, and it 
cost him 60,000 francs ($12,000) to find out that this method 
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of employing electrical energy was not economical or prac- 
tical. 

A motor which has become well known in the laborato- 
ries, where it was once to be found very generally is the 
motor of Mr, Froment. This motor (Fig. 2.) recalls a breast 
wheel where, instead of water, magnetism acts upon the 
paddles. This construction will be readily understood 
from the figure with but little description. The wheels 
are made of brass or of non-magnetic material. The arm- 
ature bars attached to their circumferences are of soft iron. 
There isa commutating device by means of which the 
current is cut off from each electro-inagnet as soon as the 
armature arrives opposite its poles. 

This commutator transfers the current to another 
electro-magnet until the armature has moved away sufii- 
ciently to bring the next armature within range, after 
which the current is again sent through the first electro- 
magnet. It appears, therefore, that in this motor the mag- 
nets are in action during only a part of the time. It fol- 
lows that for a given power this motor would be 
heavier, other things being equal. 

The most celebrated motor next to that of Jacobi was 
undoubtedly that of Professor Page, of the Smithsonian 
Institute. This motor depended upon a different prin- 
ciple from the others. When the end of a bar of iron is 
held near a hollow electro-magnetic coil or solenoid, the 
iron bar is attracted into the coil by a kind of sucking ac- 
tion until the bar has passed half way through the coil, 
after which no further motion takes place. Prof. Page 
constructed an electric engine on this principle about 1850. 
The solenoid was placed vertically, like the cylinder of au 
upright engine. A rod of iron, by way of armature, was 
fastened to a piston rod connected to the crank of a shaft 
carrying a fly-wheel. The core moved downward by its 
weight until its upper end was just leaving the solenoid, 
and thus one movement of the piston was accomplished. 
On passing the current the core or piston was attracted 
upward, and thus the second movement was completed. 
A commutating device was attached to the shaft which 
automatically admitted the current into the coil and cut it 
off at the right moment. 

Professor Page soon improved on this single-acting 
electric ‘‘engine” by adding another solenoid, which 
could pull the piston in the other direction without the 
assistance of gravity. Fig. 3 shows this form of engine 
which takes electricity at both ends of the “cylinder,” to 
borrow the expression of steam engineers. This arrangement 
will be readily understood. There are two solenoids and 
each ‘has its iron rod passing through it, though they are 
joined into one ‘‘ piston” by a piece of non-magnetic ma- 
terial. The “ piston” is attached toa frame ff, which 
slides through supports, and inthis way it is free to move 
inside the solenoids. The current is sent alternately 
through each coil by an eccentric disc on the axis (which 
suggests a further resemblance of this motor to a steam- 
engine). This eccentric touches first one and then the 
other of two springs e e, connected to the solenoids. 

A large motor of this description was constructed by Pro- 
fessor Page, in1850, which developed over ten horse-power. 
Professor Page sought to apply his motor to locomotives, 
and if is said that he actually constructed an electric loco- 
motive to demonstrate the practicality of his scheme. But 
he never achieved much success, as might have been fore- 
seen. Among the improvements which Professor Page in- 
troduced was that of making each solenoid double, so that 
the arms of a U magnet could slip into them instead of 
one single bar. As the solenoids attracted most strongly 
when the cores were almost out of them, he wound his 
solenoids in short sections, and a sliding* commutator 
worked by the motion of the cores successively cut out 
the sections of coil which the cores had entered and trans- 
ferred the current to others ahead of them, and thus the 
range of attraction was greatly increased. 

Fig. 4 shows a motor exactly the same in principle and 
substantially alike in construction, which was produced in 
France by M, du Moncel in 1851. There is only one arma- 
ture rod for both in this motor. It is short so as to pass 
out of the one solenoid almost entirely as it enters the 
other, The current is changed from one solenoid to the 
other by means of two eccentrics pressing against springs 
at the proper moment, 

Another motor of early celebrity is shown in Fig. 5. This 
motor was invented by M. Bourbouze. It is interesting by 
reason of its close resemblance to the ordinary walking- 
beam engine. There are two solenoids, and the current is 
alternately transferred from the one to the other bya 
commutator operated in regular slide-valve style. 

In electric motors it is usually desirable to combine effi- 
ciency with small size, and for this solenoids are not suita- 
able, because, although their range of attraction is greater, 
they are much less powerful than electro-magnets of the 
same size. An electric motor somewhat after the Bour- 
bouze type, often to be met with in laboratories, contains 
electro-magnets instead of solenoids, It may be compared 
to a telegraph sounder having an additional electro-mag- 
net and armature instead of a spring to cause its return 
movement, The rocking-lever is connected with a walk- 
ing beam, to which is attached the crank-rod of a shaft 
carrying a fly-wheel as in the Bourbouze motor. The shaft 
also carries eccentrics, as in the Page motor, which send 
the current alternately to each electro-magnet. 

These motors and the several modifications which are 
contemporaneous with them do not possess very much 


practical value in the light of the present state of the 
science. The power is not applied to advantage in any of 
them, as may be readily seen. Magnetic attraction de- 
creases as the square of the distance, and consequently 
when the armature is furthest from its magnet or solenoid 
the action upon it is weak, whereas it is precisely there, 
when inertia is to be overcome, that it ought to be strong- 
est. Once the motion is established, then the attraction 
does not need to be as strong, while in these motors the 
nearer the magnet or solenoid and the armature come to 
each other the stronger the attraction. 

A great disadvantage common to all these motors is that 
they have “‘ dead centers ;” that is to say, if the wheel 
happens to stop at the end of a half turn with its crank 
exactly in a straight line with the crankshaft, then it 
matters not which way the attraction takes place, the 
crank will not be moved. The wheel must be turned a 
little until the crank has passed by the dead center before 
the action on the armature can cause it to move, and if 
the momentum of the fly-wheel were not sufficient each 
time to make the crank pass the dead center the motors 
would stop at every half turn. 

The electric motor of the present day is comp:ratively 
free from these disadvantages for, strangely enough, even 
while it was lying forgotten it was unconsciously approach- 
ing perfection underthe guise of the dynamo-electric 
machine, as it was realized at last that dynamo-electric 
machines are reversible and can produce motive power by 
the application of electrical energy just as well as they 
can produce electrical energy by the application of motive 
power, and that good dynamo-electric machines are also 
good electric motors. Tnis revelation was a key which 
permitted science to unlock the treasures in one de- 
partment and distribute them in a collateral department, 
and thus two problems—thbat of the cheap generation of 
electricity and that of its application as a motive power— 
found their solution at one and the same time. 
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M. Emile Reynier’s Secondary Battery. 


We have already given some details about the secondary 
battery of M. Reynier used in an electric light installation 
at Nantua, France, with success. Our readers will no 
doubt be interested in the following particulars concerning 
this invention, which we glean from our contemporary 
L’Electricien, to which M. Reynier has sent an illustrated 
account of the battery. This secondary battery differs 
from that of M. Planté in construction and adaptation rather 
than in principle. The active material is still peroxide of 
lead, but for an electro-positive metal M. Reyneir uses 
copper or zinc. The construction presents interesting 
modifications. The positive plate (Fig. 1) isof lead in the 
form of a cylinder, the surface being increased consider- 
ably by corrugations and perforations. It is supported on 
a wooden framework placed ina wicker basket (Fig. 2) 
and rests on a cross-piece (Fig. 1) on the bottom ofa deal 
bucket (Fig. 3). The wicker basket serves to separate the 
positive plate from a cylinder placed outside of it, which 
is made of lead coated with copper or zinc, and forms the 
positive electrode. The bucket (Fig. 3) is tarred inside so as 
to make itacid proof. The solution is dilute sulphuric 
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Fig. 1. Fig. 2. 
acid, containing in some cases sulphate of zinc, in other cases 
sulphate of copper. On passing the current, the negative 
electrode of lead is peroxidized, while the zinc is deposited 
on the positive electrode, or else copper is deposited 
when the solution used is sulphate of copper. The elec- 
tromotive force is 1.68 volts with a cell using copper, and 
2.8 volts with a cell using zinc. The latter is therefore 
more powerful than the former; this is because zinc 
is more electro-positive than copper. The zinc cell 
would seem to be preferable, but a local action arises 
on the surface of the zinc itself which tends to re- 
duce its efticiency to a certain extent. At the installation 
at Nantua there are thirty-six of these secondary batteries; 
eighteen using zinc and eighteen copper. The total elec- 
tromotive force is 71 volts. The resistance is .9 ohm, Each 
accumulator weighs 22 kilograms (about 45 pounds), and is 
capable of storing 300,000 coulombs (5,000 ampére hours). 
These cells were constructed with some haste, but they 
have given excellent service. It is the intention of M. 
Reynier to modify the construction so as*to make them 





less clumsy and more compact, 





Molecular Radiation in Incandescent Lamps. 





About 1879 Professor Crookes, in England,discovered that 
when the discharge of an induction coil takes. place in Geis- 
sler tubes from which the air is exhausted to a very high 
vacuum the molecules of the gases remaining in the 
tubes exhibited certain peculiarities of behavior, whence 
he was led to advance the hypothesis of a fourth state of 
matter—the utra-gaseous or radiant state. It appears in 
effect that when a very attenuated atmosphere is subjected 
to electrical discharges, the molecules of the air or of the 
gases composing it are impelled in straight lines, radiating 
from the positive pole and moving in all directions. Vari- 
ous theories have been invoked to aécount for the phenom- 
enon, and, as we showed in our editorial of January 18th, 


1883, in ‘‘ Progress in Electrical Science in 1882,” there is - 


a good deal of question whether the ‘‘ fourth state ” theory 
is to be accepted as the true one or not. There is undoubt- 
edly much to be discovered in this field of research, and 
these discoveries will be of the utmost value to the science, 
as adding to our knowledge of causes. 

In connection with this subject we present to our 
readers a phenomenon of the highest interest, not ouly 
when considered as an effect, but from the theoretical 
point of view, discovered by Dr. J. A. Fleming. We re- 
produce from The Electrician, London, the following note 
of Dr. Fleming and the accompanying illustration : 

Not long ago a curious phenomenon came under my no- 
tice in connection with the burning of Edison incandes- 
cent lamps, which presents sufficient interest to warrant 
me drawing the attention of physicists to it. 

As is well known, the carbon filament in the Edison 
lamp is of a horseshoe form. The two extremities of the 
loop are clamped into small copper clamps on the ends of 
the platinum wires, which are sealed through the glass. 





EpIson LAMP USED BY DR. FLEMING. 


The ends of the carbon loop are electrotyped over with 
copper at the place where they are connected to the clamp, 
in order to make a good contact. If this precaution is 
omitted a loose contact may be formed,the result of which 
will be a generation of heat at that point. In the ordinary 
working the life history of a carbon filament is something 
as follows: At some point or other the filament is probably 
thinner than at other places. At this place there will be a 
greater generation of heat and a higher temperature. Vola- 
tilization of the carbon ensues, and the vapor condenses on 
the sides of the glass bulb, as far as I have observed, uni- 
formly. If, however, the point of greatest resistance oc- 
curs on the copper clamp, then it is found that copper 
volatilizes and deposits on the inside of the glass. 

But what is most curious is that in this case an examin - 
ation of the glass envelope shows that there is a narrow 
line along which no copper has been deposited. This is 
seen best by holding the lamp up before the light and 
slowly turning itround, In one particular position, easily 
found, itis best seen. Now, on examining carefully the 
position of the line of no deposit as compared with the 
carbon filament, it will be seen that it lies in the plane of 
the loop, and on the opposite side to that nearest to which 
the break of the loop has occurred. It is, in fact, a 
shadow of the loop, as shown in the illustration herewith. 

The conclusion which must be arrived at, then, is that 
the copper molecules are sbot off in straight lines, other- 
wise it impossible that there should be this line of no 
deposit. 

The most noticeable thing is that it occurs only when 
the deposition of copper takes place. I have never noticed 
it in an ordinary carbon deposit. 

Hence, there must be some essential difference between 
the vaporization of the carbon and that of the copper. 
The carbon deposit resembles more the condensation of @ 
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vapor and is uniformly distributed, but the copper deposit 
exhibits the character of a molecular radiation or shower 
taking place from a certain point. 

The whole phenomenon calls at once to mind the beauti 
ful researches of Mr. Crookes with vacuum tubes. Here, 
however, we are dealing, not. with an induction ceil dis- 
charge, but with a comparatively low potential. I have 
never failed to see the effect in any lamp which has had a 
deposition of copper on its interior. 

It is interesting to note how nearly the color of trans- 
parent copper resembles that of transparent gold. The 
similarity of the surface color of pure unoxidized copper 
and of gold is accompanied by a near resemblance in 
color of the two me.vls in their films. 
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The Electric Light Installation on Board the Pilgrim. 





The electric lighting of the Pilgrim, the new steamer of 
the Fall River line, has recently been briefly described in 
THE ELECTRICAL WORLD. On Saturday evening last Capt. 
Benjamin M. Simmons held a reception on board the 
splendid new craft, designed to show the beauty and bril- 
liancy of the electric hght, as well as the safety and 
splendor of the steamer. By invitation of Mr. J. H. Vail, 
superintendent of the Edison Company for Isolated Light- 
ing, this journal was represented. 

The accompanying illustration and brief description 
of the new floating palace may be of interest to our readers. 
The Pilgrim was built by John Roach & Son, Chester, 
Pa., and only arrived from Fall River on Saturday after- 
noon. She is considered the finest craft of her class afloat. 
Her greatest length is 390 feet, her extreme width 87 feet 
6 inches, and her hold is 181g feet deep. Her registered 
tonnage is 3,500 tons. The hull is built of iron, on the 
longitudinal bracket system; that is to say, the Pilgrim is 
a ship within a ship, and has 103 water-tight compart- 
ments. She is expected to make twenty miles an hour. 
The paddle wheels are 41 feet in diameter, and the walk- 
ing beams weigh 33 tons. Each one of the 250 state- 
rooms contains black walnut furniture, electric light and 
call-bell, and a plate-glass mirror. Beautiful frescoes 
adorn the grand saloon, which is richly carpeted. She is 
said to be able to carry a thousand passengers com- 
fortably. 

The Pilgrim, as already stated ia these columns, is 
lighted solely by electricity. The current for the lights is 
furnished by three dynamo-electric machines, two of the 
‘*K” type and one of the ‘‘ L” or next smallersize. These 
machines each have the same electro-motive force, and are 
connected with the leading conductors in parallel cir- 
cuit. Their standard of electromotive force is 110 volts, 
but they are allowed to develop only 108 volts, in order to 
adapt the current to the resistance of the lamps. These 
machines are driven by two Armington & Sims high-speed 
engines, one 81x10, or type‘ B,” the other 915x12, or 
type *C.” A special boiler of 150 horse-power furnishes 
the steam at 80 pounds pressure; and in case of necessity 
connections may be made with the donkey boilers or the 
main boilers, as explained in our last issue. These 
engines are both be!ted directly to the dynamos, the 
former serving to actuate one of the K dynamos and the 


latter operating the other K andthe Ldynamo. The 
field of each dynamo is wound in _ derivation. 
as in all the Edison machines, in order that 


the amount of current supplied the lighting cir- 
cuit may regulate itself to the number of lights in use at 
any giventime. But as this method is not of itself suffi- 
cient to make the regulation absolutely perfect, the light- 
ing company has resorted to the device of Mr. Edison, 
which causes the resistance of the derived circuit to dimin- 
ish so as to make a stronger magnetic field when more 
lights are used and the current requires to be stronger, or 
to increase and weaken it when the number of lights used 
is less. The governor, by means of which this is accom- 
plished automatically, is one of the most ingenious features 
of the installation. The box which holds the resistance 
coils, which are switched into the field circuit as occasion 
requires, supports a glass case, which contains the govern- 
ing apparatus. A large ‘‘relay” magnet in this case is 
included in a derivation of the external circuit, and is 
balanced by a spring. The armature carries two contact 
points, one on each side. Two large U electro-magnets 
are near this relay, their armatures attached to a frame 
rocking shaft placed midway between them. This shaft 
carries an arm which is prolonged downward, like 
a pendulum, and corresponding to the ball of the pendu- 
lum is a flat strip of sheet copper bent to form a rubbing 
contact which can pass over contact strips separated by 
insulation. These strips look like a portion of the Gramme 
commutator inverted; that is to say, a commutator in 
which the brush rubs on the inside of the circumference, 
exactly as in the new Siemens dynamo described in THE 
ELECTRICAL WORLD of May 19. The resistance coils loop 
from one to the next of these strips, precisely as the 
sections of a Gramme armature. The field magnet circuit 
goes to one end of this ‘‘ commutator,” passes through the 
contact piece of the pendulum and from this back again to 
the machine, Accordingly, when the rubbing contact 
touches the first strip none of the resistance coils are in- 
cluded in the field circuit, while if it touches the last strip 
all the resistance is introduced in the field circuit. When 
the current in the external circuit is normal the armature 
of the relay is held balanced against its retractile 





spring in such a manner that neither of its contacts touch 
the connections on either side. If the current weakens the 
spring pulls the armature back and a contact is formed 
which transmits the current to one of the magnets of the 
regulator, and causes the frame to rock and the rubbing 
contact to move so that some sections of the resistance in 
the field circuit are cut out. As soon as enough resistance 
is cut out and the current in the external circuit increased 
to its normal value, the relay cuts out this magnet and 
the rubbing contact remains in this position. If the cur- 
rent becomes too strong, the armature is attracted suffi- 
ciently to close the circuit through the other magnet. 
This causes the rubbing contact to move backward and re- 
sistance is introduced into the field circuit. An incan- 
descent lamp is included in the circuit of each of the two 
clectro-magnets, and its light serves as an indicator of the 
condition of the circuit, sincé one glows while the current 
is below and the other while above the standard value. 

To the electrical engineer the most interesting part of 
the whole plant is, without doubt, the manner in which 
the conductors are disposed throughout the vessel and the 
method of arranging and connecting the lamps wiih re- 
spect to them. The steamer is divided into four sections 
with reference to the distributing current. It may be said 
that the distribution proceeds from the centre of the ves- 
sel, or rather the centre of illumination. The plant is 
located in the fore part of the hold, but the current is con- 
veyed by main conductors on each side, inclosed in iroa 
tubes, like the conductors in Edison’s street system, to 
about the centre of the vessel, where they go upward, 
passing through every deck. On each deck is a safety 
box, like those at street corners in the street system, and a 
conductor goes from this to the front of the steamer, sup- 
plying the lights on its way, and a similar conductor goes 
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vessels. Ina properly arranged system the danger of fire 
is reduced to almost complete insignificance, and this fact 
is recognized by the steamboat and insurance companies. 
Besides, it is not wanting in other advantages. The ab- 
sence of heat, the non-contamination of the air, and the 
convenience of having the lights ready when wanted 
are of themselves convincing arguments in its favor. 
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Mid-Ocean Telegraph Stations. 





The ocean, upon which man has been unable to leave a 
track, is at last likely to succumb to the marvelous power 
of the human mind and bear upon its tempestuous bosom 
evidences of man’s genius which shall defy storm and 
wave. Mr. W. C. Anderson’s bold plan for founding 
‘*deep sea light-houses,” is discussed in Chambers’ Journal 
for June as a plausible scheme worthy of consideration 
and not extraordinarily difficult of accomplishment, It 
Says : 

Owing to our insular position we are dependent for our 
storm warnings on our transatlantic neighbors ; but if it 
becomes possible to found a floating telegraph station, say 
one thousand miles from our shores, in mid-Atlantic, we 
could have warnings of coming storms quite twenty-four 
hours before their arrival. 

Mr. Anderson’s plan, as recently explained to the 
London Society of Engineers, is to construct a hollow 
cylinder of riveted iron work, 290 fect long, to consist of 
two sections—the upper part to be 140 feet long, destined 
to rear its head above the waves and fitted as an ordi- 
nary light-house, while the remaining portion of the 
tube is to be ballasted so as to sink below the water line 
and counteract the force of winds and waves on the ex- 
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THE NEW SIrEAMER “PILGRIM.” 


The arrangement is the same for each deck, | 


to the rear. 
which has four sections—two on each side—and the safety | 
box provides that one section may be cut out without in- 
terfering with the others. 

In the engine room four switches are placed within easy 
reach of the engineer, which gives him control of all the 
lights on that deck. It is estimated that the total length 
of conductors and wires used throughoul the boat is not 
less than ten miles. 

The lamps are of 16 and 10 candle-power, and have an 
average resistance of 137 and 250 ohms, respectively. All 
are connected in multiple or parallel circuit, and it is, 
therefore, because the 16-candle lamps have a lower resis- 
tance and receive proportionally more current than the 
others, that they give more light. The lamps are disposed 
as follows : 





16 candle- 10 candle- 
power power 
lamps. —— 

Grand saloon and gallery..........s.:-+:seeeeeee 199 
MEE OGRE, ovvc0 -necnanntannd ive ¢octey faces 131 138 
Dining room and after cabin...........--...+ +++ 32 110 
COMME 16s) acini’ bp asnseteesesennsion ee 37 
377 535 
i a ME... ocienccchetuaepeesetcens saceessosecnes. carne 
10 candle-power A lamps...........+++ sees. bos caleihed tes Rb tebe 535 
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Each lamp is provided with a safety cut-out, in case of 
accident, except those in the chandeliers, which have a 
cut-out only for each group. 

The installation is probably the largest and most com- 
plete which has yet been made on board of any steamship, 
andthe scrupulous attention to details which it reveals 
reflects the highest credit on the Edison Company for 
Isolated Lighting, that had the contract for the work. 
The installation is highly successful when judged merely 
by its effects. The numerous guests at the reception 
were enthusiastic in their appreciation and admiration. 

We need not here dwell on the advantages of electric 
lighting over all other methods of illumination on board 





posed part. The whole apparatus is to be anchored in 
deep water by heavy steel cables. The inventor claims 
that it would be easy to tow sucha structure to the spot 
selected for it, and then by admitting water to the lower 
section it would assume an upright position and ride 
the waves like a bottle. 


On this subject the Herald, of this city, thus expresses 
iteelf : 

“The idea of founding mid-ocean floating telegraph 
stations has long been discussed, but no engineer, unless it 
be Mr. Anderson, has yet devised any structure which 
would remain stationary, and if connected with the tele- 
graphic cables, would not in stormy weather endanger 
them. The depth of water to which the agitation of a 
wave reaches never bears a large proportion to the wave’s 
dimensions, the motion diminishing in geometrical pro- 
gression as the depth,below the surface increases in arith- 
metical. ‘In the case of a wave a quarter of a mile in 
breadth and forty feet in height,’ as Sir John Herschel 
shows, ‘ the displacement of the water at a depth of 1,320 
feet, in its passage over it, would be less than an inch, 
and would be incapable of disturbing the smallest 
grain of sand.’ As Atlantic waves seldom attain 
these dimensions, it seems highly probable that the 
construction of a deep-sea floating station which can in 
all weather be kept in place is not a mechanical impossi- 
bility. Thesuccess with which gas-lighted buoys have been 
maintained on storm-swept shoals on our sea coast may be 
taken as evidence that such a structure as Mr. Anderson 
devises might be made, with some modifications as to shape 
and length, to stand moored to anchor blocks in deep water. 
If this much could be demonstrated the work in connect- 
ing the structure with one of the transatlantic cables 
would be simple; and the structure, thus serving the pur- 
pose of a mid-ocean telegraph station, would be an im- 
mense boon, both to navigation and to meteorological 
science.’ 








890 


THE ELECTRICAL WORLD. 


JUNE 23, 1883 








THE 


ELECTRICAL WORLD, 


PUBLISHED WEEKLY AT 


No. 9 MURRAY STREET, NEW YORK. 








W. J. JOHNSTON, Editor and Publisher. 








NEW YORK, JUNE 23, 1883. 








CONTENTS. 

ILLUSTRATED ARTICLES : Paae. 
Historical Electric Motors...... : FOE OTR TE Se 
M. Emile Reynier’s Secondary Battery.................. sees. +389 
Molecular Radiation in Incandescent Lamps.....................- 388 
Electric Light Installation on Board the Pilgrim ... ....-.... ..389 

EDITORIAL : 

PNET TRALEE. 9585 UapeGEis oO hacebsevesices .ceccerssses foes mene 390 
The Theory of the Secondary Battery................26. csccseeees 390 


Ropivameil’s ew Battery ....65..05.5. e kc. cc ccccccccccces . 390 
Mr, R. G. Brown's Electric Governor for ‘the Engines of Ocean 

















Old Dymanos Better than New Ones SES TG ae eee 
EE a es | 
A New Time System............... FRET ddes cPaR A de dteetsccc ewes UE 
EE SR EO EE) | 
MISCELLANEOUS : 
Mid-Ocean Telegraph Stations..................0cceeeeeceeeseseeeeB8D 
Electric Light Companies in Litigation............................ 391 
Status of the Mexican Telephone meeogl Fab ss Vaosisaidessbens 391 
Telephony in Philadelphia. . bp axethvad. ass -9.¢0see 
The Edison Electric Light Company’: s | Work. eee ted bik adies 5 REG Ce 392 
Misdirected Inventive Genius............ .....cccccccckecece woceed 392 
Telephone Progress in Ohio and NN hve ives iietcuis cdtvaee 392 
The Difficulty in Operating Electric Railways. ... ...........+--392 
Average Practical Dabblers in Electrical Science............ .... 392 
DEPARTMENTS : 
eo ol kwh ved os ebeerees ed 393 
TS so v.cs ose cc vec cvesciccecceciccccscecccccecs Oe 
TS Mc. ccs vc bvcee ecbeccesceveeees cdeetecess 393 
I 
CE a 
ETE ty 394 
NEW ADVERTISEMENTS. ? 
PaGE. 
Maurice Brick.—Fine Cigars............ embasis ot ee saree eee 
Hearne & Co.—Cat-head Cards. ........... 0 cccscsecucccccccccesees 895 
Electrician.—Position Wanted..................scececee concccccecess B08 
Baldwin, Hopkins & Peyton.—Notice ...............0.cc cece ccececcee 395 
Daniel F. Beatty.—Beethoven Organs.....................00.000002 +395 
E. & F. N. Spon.—Electro-Magnets ; Elements of Construction... ..395 
J. B. Lippincott & Co.—Worcester’s Unabridged Dictionary. . . ..396 
C. E. Jones & Bro.—Telegraph and Electrical Supplies.... ......... 401 
G. & C. Merriam & Co.—Webster’s Unabridged Dictionary.... ..... 401 
Whiting & Co.—Imported Cards........... .0ssesceeeeeee ceeeeee eens 402 
“ MHO.” 


This is the latest ‘“‘ addition ” to the catalogue of electrical 
units, and no less eminent a personage than Sir William 
Thomson is its sponsor. 
guess at first sight what this unit could be, or why Sir 


Very few persons would ever 


William went to so much trouble to procure such a 
homely, unwieldy little word. We are quite sure most of 
us think that units are already numerous enough, since 
the Electrical Congress has given us an invoice of ampéres 
and coulombs, to add to farads, ergs, watts, and what not. 
It is difficult to realize that there is any room left in the 
vocabulary of the science even for such a small word. 
However, there is a place for a new term, and this fits it 
admirably. 
to the passage of current. 
what is conductivity? The want of obstruction. 
opposite condition; in other words, it is the recip- 
And now, if we stop to think 


Resistance in electricity means obstruction 
Its unit is the ohm. Now, 
It is an 


rocal of resistance, 
of it, we will find that we have no unit of electrical con- 
ductivity. Sir William Thomson proposes to establish 
one. To show the reversal of relation between it and the 
unit of resistance he reversed Ohm’s name, by uttering it 
into a phonograph and ‘‘ grinding” it out backward, with 
the above result. 

It is fortunate that it was Dr. Ohm who gave us that 
important law, as it is not every name that would recon- 
cile itself so easily to such a ‘‘ reversal of polarity.” Let 
us imagine Lenz or Coulomb thus reversed, and we would 
begin to feel discouraged even before we had occasion to 
use the term. 

Sir William Thomson suggests that the subdivision 
** milli-mho” would be very convenient for incandescent 
lamps. There are also other cases where it would be 
more convenient to express the conductivity rather than 
the resistance, and no doubt the word will prove very use- 
ful. 





The Theory of the Secondary Battery. 





It appears from the German papers that the secondary 
battery has been receiving attention for several years from 
Dr. Aron, of Berlin, who lately gave his observations on 
this subject before the Physical Society. Itis claimed that 
Dr. Aron has been following up the secondary battery, ever 
since the publication of M. Planté’s essays, pub\ished about 
two years before the discovery of Faure. According to his 
statement before the Physical Society, Dr, Aron sought to 
determine a convertible electric element which, being 
theoretically possible, might also be available for practical 
purposes. He first of all tried to make the Daniell cell 
convertible by using, instead of the two amalgamating 
fluids, hydrate of soda and sulphate of copper, which do 
not amalgamate, but without success. Like many others 
he repeatedly tested Pianté’s already published statements 
regarding convertible cells of plates of lead immersed in 
dilute sulphuric acid, and which had to be charged in a 
very definitely prescribed way, but without any certain 
re-ults. The ceil sometimes became charged and discharged 
alternately, at other times not. He accordingly tried 
plates of lead which had been previously crystallized by 
corrosion, and these he found far more reliable. He there- 
fore constructed accumulators of plates of lead in sulphuric 
acid to which some nitric acid had been added. Although 
more certain in their application, these were by no means 
equal to the practical requirements. The favorable results 
of the corrosion, as regarded the crystalline surface, a 
point also confirmed by Planté himself, was explained by 
Dr. Aron, who attributed it to the disintegration of the 
metal. He therefore tried to increase the effect by using 
lead-sponge, but without result. At that time he also 
thought of red lead, but made no experiments with it, be- 
cause he knew of no means of fixing this powder to the 
lead plate conductor. It is now known that M. Faure 
simply spread the red lead on the plates, and thus produced 
his powerful accumulators possessing great storage capac- 
ity. When this became known, Dr. Aron carried out an 
extensive series of similar experiments in order to test its 
practical value, and even increase it. For the latter pur- 
pose he introduced a substantial improvement by attaching 
the red lead with collodion, which in the practical applica- 
tion of the chains is of course out of the question. But as 
regards their practical utility the accumulators have fallen 
far short of the hopes generally entertained of them. The 
main difficulty lies in the thin plates of lead, which, when 
thickly covered with red lead, although very effective, be- 
come corroded and useless after being once used, while 
thick plates, by the formation of sulphate of lead, are ren- 
dered ineffective. Asto the theory of accumulators, to 
rightly understand it, it is very important to bear in mind 
the fact established by Messrs. Gladstone and Tribe, that in 
the cell, consisting of two plates in dilute sulphuric acid, 
the*electric current changes the sulphate of lead generated 
at the positive pole into peroxide of lead, PbSO,+H,O+ 
O=PbO; +H,SO,, whereas at the negative pole the sul- 
phate of lead is simply decomposed into sulphuric acid and 
disintegrated lead. Hence, after charging, the cell con- 
gists of Pb | H,SO, | PbO, | Pb, &@ combination which 
yields a very powerful discharge, available also for a pro- 
tracted period. To this theory it has been objected thatat 
the negative pole the sulphate of lead cannot be decom- 
posed into lead and sulphuric acid; but Dr. Aron has 
satisfied himself that, under the influence of the hydrogen 
beginning to be generated, very thin layers of sulphate 
of lead become so reduced, thicker layers alone resisting 
decomposition. The process at the positive electrode being 
really such as is described by Gladstone and Tribe, the 
above theory of accumulators may, broadly speaking, be 
accepted as correct. As regards the peroxide of lead, the 
speaker pointed out that this combination is admittedly of 
a brown color, whereas the substance deposited on the 
positive plate is black. From a more searching examination 
of the substance it resulted that it is not the peroxide but 
a hydrate of the peroxide of lead ; and Dr. Aron suspects 
that there is here less question of a hydrate PbO,H,O 
than of a combination of the oxide of lead with a per- 
oxide of hydrogen. A series of theoretically interesting 
isolated phenomena may possibly be produced by following 
up the processes here in question ; but in the present con- 
ditions Dr, Aron holds the practical application of the ac- 
cumulators to be hopeless. 
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Scrivanoff’s New Battery. 





This battery has attracted considerable attention in 
Europe. and will be interesting and perhaps suggestive to 
American electricians. It is essentially a modification of 
the so-ca}led ‘‘ chloride of silver battery.” A prism of car- 
bon is covered all over with pure chloride of silver and 
immersed ina solution of potassium hydrate (KHO), or 
sodium hydrate (Na HO), popularly known as caustic 
potash and caustic soda, in water, the quantity of the salt 
dissolved being between 30 and 40 per cent. of the weight 
of the liquid. A plate of zinc is placed near this carbon 
and forms the positive electrode. Under the influence of 
the solution itself, especially when it is concentrated, the 
chloride of silver becomes partially reduced to the brown 
oxide (Aga O), and, asa part of this oxide appropriates 
the chlorine of the unreduced chloride, the result is that 
the carbon becomes covered with a mixture of chloride 
Ag Ch), sub-chloride (Aga CT) and oxide; but this is not a 





disadvantage, since all three salts are nearly equal in their 
effects. When the circuit is closed, the silver chlorides and 
oxides are reduced to a spongy metallic state, adhering to 
the surface of the carbon, while the zinc dissolves as a 
chloride or as an oxide in the caustic solution. To, pre* 
vent the falling off of the spongy silver from the carbon it 
is enveloped in parchment, felt, or paper. The cells are 
of ebonite, either square or round. The active surfaces 
are larger than in the “chloride of silver” 
battery, and the internal resistance is thereby 
very materially reduced. M. Scrivanoff pretends that 
the electromotive force of his battery is from 1.5 to 1.8 
volt, or nearly as high as that of the Bunsen battery. 
There is little or no polarization in this battery, and it will 
continue to give a current until the zinc is all disselved, or 
until the chloride of silver is all reduced to the metallic 
state. In the latter case, all that is necessary to restore the 
battery is to plunge the silvered carbon with its porous 
covering of parchment paper into a chloridizing bath, after 
it has been well washed in water, to remove the solution. 
This chloridizing solution is composed of one hundred 
parts nitric acid, five or six parts hydrochloric acid, and 
about thirty parts water, by weight, though different pro- 
portions may also be used. The effect of this solution is to 
reduce the spongy metallic silver on the surface of the car- 
bon tothe condition of chloride as before, and thus the 
covered carbon becomes as efficient a negative electrode as 
originally. It may be said, also, thatinstead of resorting to 
this method, the exhausted cell could be recharged by 
sending the current from a dynamo-electric machine 
through it, in the opposite direction, just as if it were a 
storage cell. The charging current causes the zinc which 
was dissolved to become deposited on the zinc electrode, 
and the chloride set free at the silvered carbon combines 
directly with the silver to form silver chloride. If thezinc 
is amalgamated the local action should be very slight in 
this battery, consequently its efficiency as an accumulator 
ought to be great. Whether it would be as small in bulk 
for the same power, however, is somewhat doubtful. Still, 
we believe there is something worthy of consideration in 
this battery, from the point of view of those interested in 
the subject of the storage of electrical energy. So far the 
attention of all is directed to the use of oxygen as the active 
element, and chlorine, which is still more highly electro 
negative than oxygen, is not thought of. There is a good 
field here for research, and we would be glad tosee some- 
body explore it. 
9+ @ 0+ -_____—. 


Mr. R.G. Brown’s Eleetriec Governor for the Engines 
of Ocean Vessels. 





Perhaps very few electricians realize that the question 
of regulating the speed of propelling engines on ocean 
steamers is worthy of their attention. Nevertheless it is 
one of the problems which have ever been the torment of 
the naval engineer, and one which, from its very nature, 
could only be solved by the agency of electricity. In 
mid-ocean the propeller of the vessel is often in imminent 
danger of injury, because at times the stern of the vessel 
is thrown entirely out of the water and the propeller en- 
counters no resistance except that of the air. In this 
condition its speed increases suddenly at an enormous 
rate; and when it becomes submerged again the sudden 
strain on its shaft and blades is very great. 

Attempts have repeatedly been made to improve the 
methods of regulating the speed of propelling engines, 
but in every case the remedy was always too slow; that 
is to say, it did not prove effectual at the instant it was 
required, and the few seconds which elapsed between the 
changes of speed and the action of the regulator were 
all-sufficient to allow the damage _ to. occur. 
It is in this case exactly as in the case of the 
dynamo-electric machine intended to supply a constant 
current even while the number of lights is being changed 
—the regulation should be instautaneous. 

Mr. R. G. Brown has proposed an electric device for the 
purpose which is ingenious and yet quite simple, and 
which may at least prove suggestive. In this invention, 
an electro-magnet attracts an armature in opposition to a 
spring, aslong as the propeller remains submerged, because 
its circuit is completed through the water, one wire being 
directly connected with the copper sheathing of the vessel, 
while the other is insulated and ends near the shaft of the 
propeller where it is bared. As long as the shaft of the 
propeller is under water the circuit remains com- 
plete; but as soon as the vessel plunges forward and 
the shaft is lifted owt of the water the circuit is inter- 
rupted. The armature of the electro-magnet instantly 
springs back, and by its motion causes a small steam engine 
to start a mechanism that closes the valve admitting steam 
to the cylinders of the propelling engines, When the pro- 
peller is submerged again the mechanism is disconnected 
from the engine and the valve gradually reopened. Only 
half of the propeller is still encountering the resistance of 
the water when the shaft comes out, and, therefore, the 
valve begins to close before the propeller can attain a very 
great velocity of rotation. Likewise when the propeller 
becomes submerged again, the motion remains slow until 
the shaft comes under water and thus the strain which 
would result from a too sudden increase in speed is obvi 
ated. It is plain that a number of contact points might 
be provided instead of a single one, and by placing each 
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above the other, the rate at which the valve is closed or 
opened could be altered according to the amount of dis- 


placement of the vessel. 
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Old Dynamos Better Than New Ones. 





It is well known to electricians that dynamo-electric ma- 
chines improve in efficiency with age. The fact has not 
been generally explained, however. 

This improvement appears to result from an increase in 
magnetic capacity of the iron used in both the armature 
and magnetic field. This increase of magnetic capacity is 
in turn due to interesting molecular changes produced in 
the iron by long-continued and often-repeated magnetiza- 
tion. In their natural condition the molecules of all matter 
offer a certain amount of resistance to any power tending 
to produce motion in them. 

What is called the ‘‘ coercive force” of magnetic bodies 
is simply the resistance which their molecules offer to the 
power that tends to rotate them, or urges them to assume 
a peculiar relative position giving rise to the condition of 
‘*magnetization.” This resistance is doubtless purely of a 
mechanical nature, for when the molecules are naturally 
free of motion among themselves, or in other words, when 
the metal is soft, the condition of magnetization is brought 
about more readily, and toa higher degree of intensity. 
There is another good proof that this resistance must be 
mechanical. Just as by bending a piece of iron repeatedly 
the cohesion between the molecules becomes diminished, 
so by frequently magnetizing a piece of iron, it becomes 
softer and its coercive force considerably reduced. 

In dynamo-electric machines that show an increase in 
efficiency it is found, strangely enough, that the iron of the 
armature and field magnets, more especially of the 
pole pieces of the magnetic field, has become much softer, 
the degree of softness bearing an evident relation to the 
degree of enhancement in efficiency. In this case the 
magnetism itself undoubtedly served to bring about this 
change, just as a mechanical force vibration, for instance, 
would have done. It literally jarred the molecules apart 
so that they could move more freely to respond to the po- 
larizing influence. That such a vibration or trepidation of 
the molecules occurs in the molecules of the pole pieces, 
at least, cannot be doubted. Each molecule is constantly 
held rigidly in the line or axis of polarity of the line of 
force traversing it, and as the reactions—more especially 
those taking place under Lenz’s law—are constantly caus- 
ing oscillations in the lines of force, as they are cut by the 
coils of the armature, each molecule sways to and fro 
bodily, and the effect of such vibrations must be to soften 
the iron and reduce its coercive force. 
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The Value of the Ohm, 








The ohm, as is well known, is an arbitrary measure, since 
it is referable to a standard coil kept by the British Asso- 
ciation, just as is the meter to a standard kept at Paris. 
Of late years, as the absolute system grows into favor 
among scientists, it has become desirable to know exactly 
the value of the B. A. ohm in absolute measure (C. G. S.). 
It would no doubt be much better if the ohm were exactly 
equivalent to some definite absolute value, but as it is too 
late to make the change, and we must be content with 
knowing its exact value in order that we may reduce it to 
absolute units at our convenience. 

The British Association unit has been found by Lord 
Rayleigh and by Sidgwick to be .9868 of the true ohm (10° 
centimeters per second), which differs by only 0.2 per cent. 
from .9870, the number derived from Joule’s electro-thermal 
measurements described in the British Association Com- 
mittee’s report of 1867, with 772 Manchester foot-pounds 
taken as the dynamical equivalent of the thermal unit 
from the measurement described in his Royal Society paper 
of 1849, and confirmed by his fresh measurement of 20 
years later, published in his last Royal Society paper on 
the subject. It is satisfactory that, whether for inter- 
preting old results, or for making resistance-coils anew, 
electricians may now safely use the British Association 
unit as .9868, or the Siemens unit as .9413, of the ohm 
defined as 10° centimeters per second. 


wo 


A New Time System. 








A new system of synchronized time-keeping has lately 
been introduced in New Haven, Conn., by the Standard 
Time Company, of that city. It is said to have 
worked successfully in London for many years. The 
clocks used are good time-pieces with the motive power 
furnished by springs or weights. They run independently 
of the electric current. The office of the current is to give 
once an hour, or less frequently if desired, a signal which 
sets every clock at the same time. The signals are always 
sent out at the even hours, and the clocks are set by bring- 
ing the minute hands to the XII point. The system has 
the advantage of having the most accurate observatory 
time. The signals are given from an astronomical clock 
at the Yale observatory, the monthly variation of which 
is but a fraction of a second. The clock, with synchroniz- 
ers attached, is bought and becomes the property of the 
purchaser, who has nothing further todo in the matter. 
The clock is hung on the wall, and for a yearly rental it is 
wound and kept right. Whoever has oneof these clocks 





will receive signals twenty-four times a day, 365 days in 
the year. The signals are sent over covered wires, thus re- 
moving all danger of crossing which will occur with the 
best system of uncovered wires. 
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Fire Proof Insulation. 





In electric light circuits where eventuality of a short cir- 
cuit cannot always be foreseen, the question of insulation 
is undoubtedly one of great importance. If a conductor can 
only carry a current of twenty auspices without heating 
unduly, it will evidently be unsafe to carry a current of 
twice or thrice that volume. The conductor itself may not 
be destroyed, but the heat which it gives off may prove an 
element of danger. Accidents have actually happened in 
this very manner. We hear that a patent has been grant- 
ed in England on a new insulating compound said to be 
fire proof. It consists simply of two substances, linseed 
oil and tungstate of soda boiled down together to the con- 
sistency of a thick varnish. This varnish is applied to the 
naked wire itself, or else it may be used to paint its cover- 
ing. The fire proof qualities of the compound depend on 
the refractoriness of the tungstate of soda to heat, 








Electric Light Companies in Litigation. 


The Consolidated Electric Light Company brought suit 
on the 9th inst. in the United States Circuit Court, this 
city, against the Edison Electric Light Company, the Ed- 
ison Company for Isolated Lighting, the Edison Illumina- 
ting Company, and also Marx Mayer and Delin Jacobs, pa- 
trons of the Edison companies, for infringing the patents 
of the Consolidated Company. All other electric light com- 
panies will be sued as soon as the necessary preparations 
can be made, The secretary of the Consolidated Company 
says the company did not single Mr. Edison out, but the 
complaint against his companies happened to be prepared 
first, and consequently was first filed. 

In the complaint the plaintiffs allege that William E. 
Sawyer and Albon Man, of Brooklyn, were the first and 
original inventors of a certain “electric light system,” and 
the adjuncts to be used therewith ; and also certain addi- 
tional inventions, specified as follows: Improvements ir 
regulating the electric light; improvements in electric 
lamps ; improvements for the treatment of carbon for 
electric lighting and also improved carbon for electric 
lighting. These inventions, it is claimed, are the basis of 
all electric lighting systems, and every other company than 
the Consolidated is guilty of infringing its patents. The 
inventors secured their patents June 25, 1878, as the records 
of the government show, and subsequently they trans- 
ferred them to the Electric Dynamic Light Company of 
this city. The plaintiffs, it is alleged, paid large sums of 
money in purchasing and perfecting the inventions, and 
they allege that the defendants received notice of the 
plaintiffs’ rights to the patents, but notwithstanding this 
notice they conspired together and with others to make 
and sell the inventions. 

Mr. Amos Broadax, attorney for the plaintiffs, after 
stating the foregoing facts, said: 

‘*The Consolidated Company, which was incorporated 
in October last, purchased the right to the patents at that 
time. 

‘+ Previous to that period they had never been brought 
into practical use by the inventors. Mr. Sawyer, one of 
the inventors, died recently. He was a dissipated man 
and during his life nothing could be done with the inven- 
tions. 

‘‘The various inventions which are included in our 
electric light system are essential to the system of electric 
lighting—in fact, they form its entire foundation, Our 
system includes the safety-switch, which all the com- 
panies are obliged to use, as the Board of Underwriters 
insist upon its adoption. It is used to switch off the cur- 
rent when it reaches a certain intensity. 

‘‘The board provides that the electric current upon 
entering a building shall not reach above a certain degree 
of intensity. When it goes above a specified point our 
switch cuts it off. Another, the treatment of carbon, isa 
valuable invention, and the method of exhausting the 
oxygen from the globes is used by all the companies, and 
is our invention. 

‘‘ This system was invented and patented before any of 
the present electric lighting companies were in existence, 
and we claim the sole right to it. The fact Sthat it was 
not brought into practical use by the patentee until 
now will have nothing to do with the validity of our pat- 
ent. We have the letters patent in our possession, and 
they are duly recorded in the Patent Office Department 
at Washington. 

‘‘This suit involves an important question. Since the 
patents were taken out by Messrs. Sawyer and Man, a 
number of electric light companies have sprung into ex- 
istence and are doing a remunerative business by using 
our inventions. They are using our inventions and mak- 
ing money which rightfully belongs to us. 

‘¢ It is now our determination to seek what recompense 
the law will give us. Of course the validity of our claim 
remains with the court to decide. If the inventions right- 
fully belong to us we want them; if not, we want to know 
it. It will be a long and hard legal fight, but we hope to 
eventually establish our rights.” : 

Mr. Edison, when interviewed in regard to the suit, 
“aughed heartily and said: 








**There is nothing in this, Let me see—what company 
is this? The Consolidated Company—never heard of it 
before. So they claim that we are infringing their 
patents, eh? They have nothing whatever to do with our ‘ 
system of electric lighting. There is just as much differ- 
ence between our system and theirs as there is ina mill 
that is run by water and one that is run by steam. The 
steam power is far superior to the water power, and that 
is where our system comes in, 

‘This Sawyer and Man system is no good, They have 
never been able to make it work. They can’t run one of 
their lamps fifteen minutes. They have been trying to 
sell the patent to me, but I don’t want to be burdened with 
it. 

‘Sawyer is the man who challenged me a year or two 
ago. He said that my electric lighting system was a fail- 
ure, and he did nt believe that my lights would burn fif- 
teen minutes. At that time my lamps had been burning 
400 hours at Menlo Park, This fact, however, he ques- 
tioned, and he challenged me to give a public test at his 
house, where he offered me the use of his wires and so on. 
He knew that his lights would not burn, and he thought 
that I was working on the same system that be was, and 
it was safe to challenge me. My system, however, is en- 
tirely different. 

“This suit is a scheme to force the patents upon me. 
They have tried to sell them to me no less than six times. 
Now they think that by bothering me they can get me to 
take the patents and make about $10,000 or $15,000. But 
I don’t want them.” 


A representative of the Brush Electric Light Company, 
at Broadway and Fourteenth street, also thought the suit 
laughable, and said : 

“It is the first time I heard we were to be sued 
for infringing some one’s patent. We have received no 
notice of it. Our system is our own, and we claim it to be 
the best in existence. We burn fifty lamps where the 
other companies burn but one. Why, we were contem- 
plating bringing action against the other companies for 
‘nfringing our patent, and now some one wants to sue us!” 

———_—_—___—___~ +0 -@ 0+ -—-. 


Status of the Mexican Telephone Company. 





By invitation of stockholders of the Mexican Telephone 
Company, President Delano, of that company, delivered 
an address on the company’s work and prospects, at a 
special meeting held in Boston a few days ago. The meet- 
ing was attended by upward of 100 stockholders, including 
two ladies. There are in all some 600 stockholders, scat- 
tered over New England. President Delano gave a brief 
account of the difficulties under which the company had 
labored in Mexico, enumerating the more important 
obstacles which had been encountered, and, at last, almost 
wholly overcome. Former enemies had been converted 
into friends, and now the Mexican Company was in practi- 
cally undisputed possession of the field. He did not 
believe that even at the expiration of the federal conces- 
sion, five years hence, any other company could compete 
with it, should a concession of the renewal be denied, 
which he did not think it would be. The company had 
321 instruments connected in the City of Mexico, and ap- 
plications for 241 more, which were to be connected. Both 
Supt. Wiley and himself had no doubt that 1,000 to 2,000 
subscribers could be had as soon as the instruments 
could be put in. The Mexican Company owns the 
territory in the State of Jalisco,’ in which is 
Guadalajara, the second city of importance in the 
republic. In that city there were 90 subscribers 
connected and 60 to be connected, The company was ad- 
vised by a reliable informant that, by an expenditure of 
$300 in that city, 275 to 800 telephones could be put in use 
in Guadalajara, yielding a monthly profit of $1,500. The 
company had now reached a point where success was 
assured if the necessary funds were provided. The origina] 
capital, $100,000, had been exhausted, and there was a 
debt of $31,102.92, of which $10,000 was for services by 
Senator Lander and Mr. O’Gorman. The payment of one- 
half this amourt was contingent upon the latter securing 
a concession for the use of poles. Telegraphic assurance 
had been received that the pole business was absolutely 
safe. This was very important, since without the right to 
use poles little business could be done. The right which 
the company bought to lay wires underground was of no 
practical use. The company needed $50,000, which would 
pay the above debt and leave about $19,000 for construc- 
tion and to supply instruments for the sub-companies, in 
which the Mexican Company owns about 32,000 shares of 
stock, and for which it receives rental for instruments, 
The sub-companies were doing well. Director 
Welch said he had advices that the Mexican 
Pacific Company, of which he was president, would 
begin to earn dividends at the rate of 6 per cent. on $150,- 
000 from July 1. President Delano said the $50,000 was 
needed immediately, and he favored a loan on the 
notes of the company rather than by a sale of the stock of 
the sub-companies, which was constantly appreciating. 
With the dividends and rentals from these companies, with 
1,000 instruments in the City of Mexico, rented at $6 per 
month (i¢ was now $5, but could soon be advanced), and 
with the Guadalajara exchange in full operation, he 
thought the company could in time show 10 per cent. net 
earnings on the common stock. Several plans for raising 
the money were suggested, including a loan on the com- 
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pany’s notes, with the sub-company stocks as collateral ; 
by the sale of the latter stocks ; by the issue of bonds ; by 
the issue of more preferred or common stock (there are 
now issued 100,000 shares of the nominal value of $10). 
It was finally decided to appoint Messrs. Bryant, Dennison 
and Garrison a committee to confer with the directors as 
to the best method of raising the money. Director Welch 
favored the issue of more stock, and offered to take 1,000 
shares at 24¢ on an issue of 20,000 or more. 

ERE hd ipo 


Telephony in Philadelphia. 








Mr, J. E. Zeublin, general manager of the Philadelphia 
Bell Telephone Company, has published an appeal to the 
members of the Select Council of that city, in relation to 
an oppressive ordinance before that body. The paper is 
of general interest. In it Mr. Zeublin says: 


‘Before final action is taken upon the amendment to the 
bill granting privileges on city poles to the Philadelphia 
Bell Telephone Company, introduced last Thursday, per- 
mit me on behalf of this company to cal] your attention to 
its i , and demonstrate to you its prohibitory effect 
in depriving thousands of citizens of the comfort, conven- 
ience and protection of the telephone in their homes. 

** We have only asked for like privileges granted to ever 
telegraph and electric light company, foreign and locul, 
that has ever entered this city. e agree to pay the same 
high rate of taxation, ard thus largely augment the city’s 
revenue from that source, although our wires cause intin- 
itely lees strain upon the poles and weigh much less than 
those referred to. 

‘* In addition to what you exact of them, you require us 
to furnish twenty-seven telephones to the various city de- 
partments and offices, toconnect them with the general 
system and to employ operators toattend to that service 
without cost to the city. To tisis we will not object, if 
the city will furnish the necessary wires upon its poles 
without cost to us, for this service. 

~ * You allow us this pole privilege for the brief period of 
eighteen months, when, by a law of your own making, 
we are compelled to place our wires «nderground, at 
another and greatly increased expense. 

‘““We have asked this particular privilege in order to 
introduce telephones into the residences of Philadelphia at 
the low rate of $60 per year. Each subscriber to be con- 
nected with the 2,500 subscribers to the general exchange, 
and with the police and fire departments, cnabling him to 
thoroughly protect his property under all circumstances, 
without risking his life or leaving his hearthstone. 

‘*Forthis you make an annual charge of 50 cents per 
pole for each wire and a mileage tax of $2.50 for each mile 
of wire, aggregating $22.50 per mile, or three times the 
original cost of the wire; or, reckoning thirty wires to the 
pole, the number we would doubtless average, five times 
the original cost of the pole. 

** With this average number of wires upon the city poles, 
the city would derive an annual revenue of $60,000 for at- 
tachments and $7,500 for mileage, or $67,500 in addition 
to the tax now paid. 

‘* Philadelphia stands alone to-day as the only city in the 
United States that has not assisted in the development of 
its local telephone company by granting to it liberal pole 
and wire privileges. 

‘*It is the only city that has baffled telephonic growth 
by unreasonable resirictions. 

*I¢ is the only city in which the residence telephone ser- 
vice is undeveloped. 

“ It is the only city in which the telephone has been re- 
fused pole a ae 

‘*It is the only city in which privileges on city poles 
have been denied. : 

‘* It is the only city that levies an onerous tax upon this 
industry. It is the only city that has demanded free ser- 
vice for all of its officers, and the right to regulate the 
charges of a private enterprise, developed entirely and 
with pre-eminent success without public aid. We come 
to you respectfully and frankly say to you that we cannot 
extend this service to the residences of this city at the low 
rates offered by us, unless we have the right to use the 
city’s poles until a feasible and reliable underground ger- 
vice is developed. k 

“We object to the attempt to regulate our ‘residence’ 
and ‘ office’ rates for the following reasons: 

‘*1, Our rates, as shown by the annexed official com- 
parative table, are now lower than those of the three lead- 
ing telephone cities of the United States—New York, Bos- 


ton and Chicago—the only cities with which a fair com- 
parison can be made. In all of which free pole privileges 
are enjoyed. 


**2. Our rates are relatively as low or lower than any 
city with a population of 150,000 inhabitants. 

**8. A reliable and satisfactory residence service can- 
not be furnished, with any pvofir 1> the company, at a 
rate less than $60 per annum vere such a tax is im- 


“4. Limiting the number of calls and charging for 
extra service, as provided in the amendment, has been 
repeatedly tried in our commercial cities and abandoned. 
In Boston it caused a withdrawal of 50 per cent. of the sub- 
scribers within three months. 

‘* 5, Because our business service is already covered by 
satisfactory and expensive fixture routes on house-tops, 
through private arrangements made with the owners, 
your poles in that section being useless to us, as the induc- 
tion from the electric light wires upon them compelled us 
to abandom them some months since, in order to work our 
business circuits. 

‘*6, The new system requiring an extra and expensive 
wire run into all subscribers’ offices, for which the com- 
panies are are an additional royalty, has, on account 
of the inc expenses, been introduced in New York 
and Philadelphia only. The rate charged in the former 
city is $210 per annum, and but $120in the latter, which 
is the same rate =—— for the old system in Boston, and 
less than exacted in Chicago. 

** Telephone experts who have visited every exchange in 
this country acknowledge that Philadelphia has the finest 
‘ystem and promptest average service in the United States. 

ucts demonstrate that, at a reasonable rate, we cover a 
larger area, with more impediments, with a greater popu- 
lation, than any exchange in the country, and we feel 
that it would be very unjust to tamper with our present 
and Veep rates while a heavy tax is levied, and the 
additional and unknown expense of underground service 
is so nearly upon us. 


“We beg of you, gentlemen, not to be misled by clamor, 
or the sophistical and unwarranted statements about our 
pecate, or to continue to confound us with the American 

| Telephone Company, of Boston, the parent company, 
from which we lease our telephones, and the small territory 
that we operate, exclusively in Philadelphia, but to treat 
us solely and impartially upon the merits of our contem- 
plated service and the reasonableness of our request.” 
aaen —>-$e-<—-3o- 


The Edison Electric Light Company’s Work. 


The Evening Post of this city says: The latest ‘ bul- 
letin” issued by the Edison Electric Light Company states 
that the number of houses now lighted from their down- 
town station in Pearl street is 429, in which are 10,268 
lamps. Thesix dynamos in the station are capable of run- 
ning 7,200 lamps at cne time, but in an office building it is 
not likely that more than half the number will be burning 
at the same time, and in private houses the average of 
lights needed will not exceed 5 or 6 out of a possible 25. 
Nearly double the number of lamps now in the down-town 
district can therefore be connected with the station with- 
out overtaxing the current-producing power of the 
dynamos. The average monthly increase in the number 
of lamps is about 500. 

Major Eaton, president of the company, says it is pro- 
posed to extend the field of the down-town station by run- 
ning wires along the east side of Broadway, from Fulton 
to Wall streets, thus taking in a large number of valuable 
office buildings. The machinery at the station is now 
working with satisfactory smoothness. As to the cost of 
the light, Major Eaton believed many persons had com- 
plained that the new light cost them more than gas, be- 
cause they wanted to get cheaper rates for electricity than 
they had been paying for gas. Moreover, from October 
tall January no charges for electricity were made, so that 
every one got to be extravagant in using the light. The 
present charge is estimate 1 to be at a rate equivalent to 
that of gas at $2.25 a thousand cubic feet. The Edison 
Company is, according 1o Major Eaton, entirely satisfied 
with the present position of affiirs, and a dividend at the 
end of the year is mentioned, the company now making 
money and expecting to make much more when the whole 
plant is in use. 

Within the last three months Mr. Edison has made two 
important inventions relating to electric lighting. The 
first is anew arrangement of the magnets of his dynamo 
by which at the same cost and with no more weight of 
iron and brass the result is double what it formerly was, 
provided, of course, that the steam power is doubled. 
Thus a twenty-eight dynamo, if rearranged by this new 
method, gives current for forty lights by doubling the 
steam power. As the expense of the dynamos is large, 
the possibility of doing the same work with half their 
number improves the situation considerably, and in a 
number of stations to be established within a few months 
lin other cities the new dynamos are to be used entirely. 
Mr. Edison’s second improvement concerns the method of 
distributing the current through the street mains, By 
the use of three wires instead of two he is enabled to use 
lighter wire, and save about half the expense of éepper. 
If he had known two years ago what he knows now abont 
city stations he could have saved, he says, 60 per cent. of 
the large cost of the Pearl street station. The Edison 
Company announces that before January, 1884, there will 
be twenty different Edison stations in as many cities and 
towns well under way, or in operation. 

>+. > os 
Misdirected Inventive Genius. 





Texas Siftings preaches the following sermon on 
the genius and energy inventors expend to little pur- 
pose : 

Professor Lendstrom, a German scientist, climbed a 
Spitzbergen mountain the other day, and by the aid of 
some long wire rods, a battery, some insulators, acids and 
bad-smelling drugs, manufactured an aurora borealis. It 
is true that it was notavery Jarge one. It was de- 
scribed as being ‘‘about the size of the gable end of a two- 
story house.” 

The scientific world is excited over this achievement of 
Professor Lendstrom. The professor acknowledges that 
his aurora is not perfect yet. Itis alittle ragged at the 
edges and inclined to warp and shrink in dry weather ; 
but he claims that he will soon be able to produce a_ bo- 
realis exactly like the genuine article furnished by nature 
and equally as good. 

What use Professor Lendstrom can make of an aurora 
borealis we cannot see. You can’t eatone of them. It is 
not a substitute for tobacco. Neither is it a stimulant nor 
a cure for chills, It is not alabor-saving machine. The 
professor cannot pull his boots off at night with his aurora 
borealis, nor use it as a corkscrew, nor fry a rasher of ba- 
con on it, 

There might be some point in manufacturing aurora 
borealises if they would run machinery, poison rats, or 
grub up roots on the farm ; but they do not seem to ac- 
complish anything, and even if they did they could not be 
sent to purchasers by mail, and if forwarded by express 
the freight would eat up all the profit, and ruin the bore- 
alis industry. We deprecate these investigations into the 
realms of natural science, First thing we know scientific 
men will be working up schemes to manufacture all kinds 
of natural phenomena, and the day may not be far dis- 








tant when the poorest in the land may beable to own a 


cyclone, or a transit of Venus made to order, and earth- 
quakes, eclipses, and waterspouts of assorted sizes will be 
manufactured, warranted to be equal to the genuine, and 
to keep good in any climate, and no one will be too poor 
to set up a private collection of rainbows in his own back 
yard. But we do not think that this will add to the 
wealth of the country. If these scientific men would go 
to work inventing ways and means to make buttermilk 
without the aid of a cow, or should discover means to 
make imitation gumboils, or other valuable articles of 
commerce, they would confer a benefit on the public, and 
generations yet unborn might call them blessed ; but an 
aurora borealis factory is not what the people of this 
country yearn for. 
Telephone Progress in Ohio and Kentucky. 





[From the Cincinnati Commercial Gazette. ] 

Captain George N. Stone, general manager of the Tele- 
phone Company of Cincinnati, has arranged to construct 
a line from Cincinnati to College Corner, Butler County, 
Ohio, there to meet the Midland Telephone Company from 
Indianapolis, making up a through line between Cincin- 
nati, Connersville, Ind., and Indianapolis. He has also 
arranged to construct a line from Cincinnati to Williams- 
burg, O., to meet the Midland Company with a line from 
Georgetown, O., making a through line between Cincin- 
nati and Georgetown. He has also arranged to construct 
a line from Cincinnati to Carrollton, Ky., there to connect 
with the Louisville Telephone Company, thereby making 
up a through line from Cincinnati to Louisville, Ky. 

The captain has also arranged to construct a line from 
Cincinnati to Cynthiana, Ky., to meet the East Tennessee 
Telephone Company with a line from Frankfort, Ky., via 
Lexington and Paris to Cynthiana, thereby making up a 
through line between Cincinnati and those points. 

Captain Stone also has under consideration the con- 
struction of a line to Harrison, O., and one to New Rich- 
mond, O. 

The line through Cincinnati, Lexington and Paris, Ky., 
will also put Cincinnati in communication with Knoxville 
and Chattanooga, Tenn. It has been agreed that the East 
Tennessee Company shall build a line direct to Cynthiana, 
another direct line from Lexington to Cynthiana. The 
Midland Company has agreed to build a direct line from 
Indianapolis to College Corner, and unother direct line 
from Georgetown to Williamsburg. 

The Louisville Company has engaged to do the same 
thing, making a direct line to Carrollton. These direct 
lines are absolutely necessary in order to prevent interrup- 
tion in messages by switching. 

The Telephone Company of Cincinnati now has tele- 
phone communication between 160 towns and cities and 
this city. 
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The Difficulty in Operating Electric Railways. 


Tne great obstacle in the way of success of electric rail- 
way enterprises is ground connections which lead the cur- 
rent off the ra.ls, thereby destroying the motor power. 
Even,if practically perfect insulation of the rails is secured, 
it is hard to maintain, for a shower of rain, or a metallic, 
wooden or earthy body of ordinary conductivity. will es- 
tablish a connection with the ground when coming in con- 
tact with the rails. On the Berlin electric railways, con- 
structed by the Siemens Bros., the idea of securing a satis- 
factory insulation was given up after repeated trials, and the 
current is now sent through wires overhead instead of 
through the rails. Now, however, the Daft Electric Company 
(or its chief engineer), who has been running electric motors 
on a horse car line reaching from Newark to Bioomfield, 
claims that by a peculiar subdivision of the dynamo used 
a current of low tension is obtained, which is automatically 
switched out and in, according to tlfe work demanded of 
it. Thus the tension of the current is co low there is no 
necessity for insulating the tracks at all when using them 
for the electric current. ‘‘So long as there is no metallic 
connection between the two tracks, the dynamo producing 
the cuirent does not work. Establish a connection 
through one of the motors on the track and the dynamo 
becomes active, and the motor on the track leaps for- 
ward,” 

We should think that if perfect—practically considered 
—insulation is desired, it might be obtained by the use of 
glass cross-ties on electric railroads. We do not know 
whether glass ties have ever been experimented with or 
not, nor do we know whether the idea is feasible. Could 
glass be used in this way, however, there would be no 
question as to the insulation of the track.— Age of Steel. 
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Average Practical Dabblers in Electrical Science. 


To the Editor of The Electrical World: 

Sir: The answer to Mr. Ball in THE ELECTRICAL WORLD 
detracts nothing from the dignity of ‘‘C. O. M.,” and sug- 
gests a hint to a large class who are actively engaged in 
electric pursuits. It is quile common to hear these per- 
sons, who are indebted to circumstances for the oppor- 
tunity of manipulating electrical apparatus, speak of the 
expositions of eminent scientists with the greatest disdain. 
They are usually average practical men, who never con- 
sider that their actions are based upon the teachings of 
the ‘‘newspaper men,” whom they aspire to ridicule. The 
theory of the conservation and correlation of forces is to 
them the idle speculation of men who are not practica 
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consequently irresponsible. Such men, if their construc- 
tive faculties are active, will be found exploring the per- 
petual motion field and combating natural laws in an 
endeavor to revolutionize modern appliances. On account 
of their narrowness of mind they are suspicious of every- 
body. In their opinion newspapers are corrupt mediums 
used by cunning men to dupe the public. This class is too 
numerous, Presumably it is an important per cent. of the 
whole national body. An antipathy to literature is the 
misfortune of such people, and they never realize the 
amount of labor necessary to collect and systematize the 
valuable experience and expressed thoughts of intelligent 
workers. C. J. M. 
EVANSVILLE, Ind., June 15, 1883. 





DEPARTMENT OF INQUIRIES 


35. THE DOUBLE-INDUCTION MOTOR. 


Referring to the double-induction motor, described in THE 
ELECTRICAL WorRLD of April 28, will you please answer the 
following questions: Is the cylinder made in two sections, and 
is a space left between each ; or is there a space merely between 
the two sections of wire? What size wire on armature and 
field magnets ; how wound and how many layers on each? Will 
you please give me a short description of armature? J. W. C. 

MASSILLON, Ohio. 


The cylinder is cast in one piece, the wire being wound 
at two opposite points soas to leave a space between the 
two sections. The wire is No. 18 or 20, and is wound in 
three or fourlayers. The iron which corresponds to the 
space between the two coils and forms the poles of the 
cylinder projects inward, so as to be even with the wire in- 
side the cylinder. The armature is the same as tbat used in 
the old Siemens dynamo-electric machine, and will be 
found described and illustrated in The Operator of Dec. 9, 
in ‘* Electric Lighting, VII.” Inthis machine the armature 
is made rather larger in diameter, proportionately to its 
length, than in the Siemens machine. The wire in this 
motor is aboutthe same size as that used on the field 
magnets, 





86. ELECTRO-MAGNETIC ENGINES. 


Can you refer me to any descriptions of electro-magnetic en- 
gines with a reciprocal motion, giving dimensions, weight and 
wer, etc.? I have heard of such engines having been built by 
rofessor Page, of the Smithsonian Institute, in 1852, and M. 
Bourbouze, in the old country, but I do not know the date. Can 
you also tell me about an electro-motor built in England in 1844 
and 1849 ? 
Cuicaao, II. 8. T. 


Theearliest mention of an electric engine having a recip- 
rocal movement is in 1844, when M. Froment constructed 
a machine in which an armature moved in front of two 
poles just like the armature of a vibrating bell. This arm- 
ature was attached to a crank shaft. There was only one 
positive motion which was that produced by the attraction 
of the armature. The momentum of the fly-wkeel of the 
engine was depended upon to move the armature away. 
The motor of Professor Page, invented in 1850, depended 
upon the attraction of a hollow coil for an iron armature. 
In 1851, M. Du Moncel also invented a motor con- 
structed on the same principle. Both are, described 
and illustrated in this number of THE ELECTRICAL WORLD. 
A motor was also invented by M.S. Hjorth, in which an 
iron armature moved intoa hollow coil up and down, 
there being two sets whose crank shafts were on opposite 
sides of the diameter of revolution, so that one was always 
acting while the other was inert. The motor of M, Bour- 
bouze was invented about 1851, and is also illustrated in 
the present issue. The motor of M. Du Moncel, which is 
a reciprocal, was invented about the time. Messrs, Pellis 
and Henry also invented a reciprocal motor about that time 
in which the pole pieces of the magnet were ia the form 
of cones, working in corresponding cavities of the funnel- 
shape of the armature. Almost all these motors, except 
that of Mr, Page, were experimental, and no data asto 
dimensions, power, etc., exist concerning them. 


37. HUMMING IN TELEGRAPH WIRES. 


What will stop the humming sound that goes over a wireona 
very cold night when it is crossing a house? A wire crosses our 
house, and the annoyance is so great as to disturb sleep. I would 
like to be informed. 8S. F. D. 

YANKTON, Dakota. 


The noise is produced by vibration of the wires in conse- 
quence of the action of the winds, or oftentimes by the 
trepidations of the ground, due to varions causes, which 
set the poles in vibration, and these transmit the vibra- 
tion to the wires. There are several ways of remedying 
the difficulty, all depending on the same principle, namely: 
to provide anelastic cushion of some sort that will pre- 
vent the vibrations from being transmitted along the 
wire. Sometimes by wrapping a piece of India-rubber 
around the pony insulator, before the wire is fastened to 
it, the annoyance is entirely overcome. In other cases 
the wire is cut between two poles, and the ends are passed 
through a solid piece of India-rubber as if to make a 
swivel joint, though the two rods are notin contact, and 
a separate piece of wire is then used to form a connecting 
loop around the rubber joint. In still other cases the wire 
between two poles may be twisted around a piece of India- 
rubber. The function of the India-rubber, in all cases, is 
merely to make the line yield at that point to the vibra- 
tions. If it did not yield the tension produced on the wire 
at each vibration would be conveyed along further. 





THE TELEGRAPH, 


CHINESE TELEGRAPHS.—The Chinese government has 
issued an edict to the effect that the telegraph lines from 
Woosung to Shanghai and from Amoy to ‘‘ Hoihon” shall 
be built by the Chinese alone. The Great Northern line 
will only connect up to a point contiguous to the outside 
ports. 

UNDERGROUND WIRES.—The special committee of coun ~ 
cils in Philadelphia, to whom was referred the ordinances 
granting permission to lay underground telegraph wires 
in certain streets, agreed on the 6th to report the ordi- 
nances to the general committee with a favorable recom- 
mendation. 








A DECISION ON INFRINGING PATENTS.—In the action of 
the Gold and Stock Telegraph Company against Charles J. 
Wiley, founded upon the alleged infringement by the 
defendant of reissued letters patent granted Jan. 25, 1870, 
to the plaintiffs as assignees of Edward A. Calaban, and of 
original letters patent granted July 27,1871, to Henry Van 
Hoevenbergh, as inventor, Judge Shipman, in the United 
States Circuit Court on Saturday, handed down a decision 
in favor of the plaintiffs touching the Calahan patent. 
The original Calahan patent was granted April 21, 1868, 
and each patent is for an improvement in telegraphic 
printing instruments particularly designed for registering 
the prices of stock. After reviewing the testimony, the 
judge orders a decree for an injunction against the in- 
fringement of the Calahan patent and for an accounting, 
and the dismissal Of the bill so far asthe Van Hoevenbergh 
patent is concerned. 


THE WESTERN UNION SUIT IN ILLINOIS.—The demurrers 
to the amended pleas in the quo-warranto case of the peo- 
ple against the officers of the Western Union Telegraph 
Company were argued on June 13, before Judge Gary, of 
Chicago, at come length. The first plea of Williams & 
Thompson, that they merely acted as attorneys of the 
company and under its direction, the Judge held good, and 
overruled the demurrer thereto. The other pleas of the 
officers of the corporation, that the company was a New 
York corperation and operated in Illinois through the 
comity of States, and that its official existence could not 
be terminated by proceedings in Illinois, the judge held to 
be bad, because they failed to show what the New York 
law was and how it was organized, and what authority 
those laws gave to the business in Illinois. The plea that 
the company had been recognized by the Legislature of 
Illinois because an act had been passed changing its name 
was bad, as being argumentative, and it was only an infer- 
ence therefrom that the defendant was a corporation. 
The plea containing the averment that the company had 
accepted the provisions of the act of Congress relating to 
post-roads was also bad, because it failed to show that the 
company was only using post-roads and the precise au- 
thority conferred on it by such act. The demurrer would 
be sustained as to all but the first plea, and five days be 
given in which to file two amended pleas.” 





THE TELEPHONE. 





CHATTANOOGA uses 158 telephones and is putting up 
more. 


TELEPHONE TRANSMITTERS should be painted ‘‘ yeller.” 
—Boston Commercial Bulletin. 


Iowa.—Boone and Des Moines are now connected by 
telephone. Cedar Rapids, Waterloo, Cedar Falls and In- 
dependent are being connected. 


A CINCINNATI HARDSHIP.— When a Cincinnati man 
rey eS forgets himself to the extent of reversing the 
‘* Hello” shouted into his telephone, the cruel monopo- 
lists call it swearing, and deprive him of the use of the 
instrument.—Cincinnati Commercial-Gazette. 


THE TELEPHONE IN NEW ZEALAND.-—A correspondent in 
Wellington, writing under date of May 3, says: ‘‘ Tele- 
phone exchanges are in operation in Wellington, Christ- 
church, Dunedin and Auckland, New Zealand, and Edison- 
Bell telephones, with Blake transmitters, are used. We 
have about 700 subscribers thus far,but we expect to reach 
four figures in a short time. 


ANOTHER LOWELL PURCHASE.—The latest purchase by 
the Lowell syndicate consists of the Erie T. &. T. Co.; 
capital $1,000,000; at present 1,500 subscribers; operating 
Cuyahoga County, Ohio. The new territory includes 
Cleveland, which has a population of about 210,000, and 
the plant is said to be one of the mest perfect and best con- 
structed in the country. Under Lowell management it is 
believed that this new territory is capable of adevelopment 
equal to any that has been thus far acquired. 


THE LOUISIANA TELEPHONE COMPANY.—The sale of the 
stock of this company, mentioned last week, was com- 
pleted on the 12th and the cash paid by the purchasing 
company. Mr. E. 8. Babcock, Jr., of Evansville, Ind., 
was elected president, vice Mr. John N. Bofinger, who was 
chosen vice-president and general manager. Capt. Paul 
J. Marr, of Nashville, Tenn., was elected director, vice Mr. 
W. W. Huck, who remains with the new company as 
secretary and treasurer. It is saidthat to Messrs. Bofinger 
and Huck is due the success of the telephone service in 
New Orleans heretofore. 


THE LOWELL COMPANIES.—The telephone companies 
under Lowell management made the following net increase 
of subscribers during the month of May : 
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The Southwestern Company has about 2,800, with orders 
for about 400 more, making a total under Lowell manage- 
ment of 16,758, 


THE TELEPHONE IN MARYLAND.—A Frederick (Md.) 
correspondent writes: The telephone exchange company’s 
business in Western Maryland is assuming extensive pro- 
portions. AtCumberland the exchange numbers about 200 
subscribers, with connections to Vale Summit, Frostburg, 
Borden Mines, Lonaconing, Ocean Pekin, Barton, Phoenix, 
Westernport, Bradys and Rawlings. At Hagerstown (60 
subscribers) lines are up to Williamsport, Chewsville and 
Smithsburg, and other towns are being rapidly connected. 
At Frederick the exchange will be opened July 1 with 
75 subscribers, the wires to be extended over the entire 
county. All the business of the Telephone Exchange 
Company in re ia outside of Baltimore, is in charge 
of Mr. John A. Blattau, superintendent, and the entire 
system is thoroughly well constructed, using the best of 
| modern appliances throughout, 


PROFESSOR BELL’s COURTSHIP.—Mrs. Bell, wife of Prof. 

| Graham Bell, the electrician, was one of the deaf pupils of 
Dr. Gallaudet in Washington. Professor Bell first met her 
at a reception at the college, and so expert was she in 





reading speech by the motions of the lips that they con- 
versed together for some time without his discovering her 
infirmity. At last, walking through the conservatory 
where some of the Chinese lanterns had gone out, he made 
some remark requiring an answer. But none was forth- 
coming, it being not light enough for her to see the move- 
ments of his lips. He repeated the remark and again got 
only silence for reply. Mystified, he soon escorted her 
back to the parlor, and then, in the brilliant light, asked 
her why she had not answered him, but his amazement 
was redoubled ten-fold at her ready reply, ‘‘I have never 
heard a sound in all my life.” 

TELEPHONE WoRK IN TEXAS.—The management of the 
newly-reorganized Southwestern Telegraph and Telephone 
Company, headquarters at Lowell, Mass,, was in consulta- 
tion with subordinate officials of the service in Arkansas 
and Texas last week. The service for these two States has 
been arranged into conveniently subdivided territory, 
called districts, one extending east and west from Fl Paso 
to Marshall, and from Waco northward, with headquarters 
at Dallas; another taking all of Arkansas and that part of 
Texas eastward from Marshall, with headquarters at Little 
Rock; and the other comprises the balance of Texas, with 
es a at San Antonio. There are now seventeen 
established exchanges in Texas, and during the year: at 
least a dozen more will be in operation. Nearly 200 addi- 
tional miles of wire will be put up at once in the territory 
tributary to Dallas. A special fund of $200,000 cash is 
now on deposit for that and other extensions in Texas, 


A NEW CoMPANY TO USE THE HOPKINS TELEPHONE.—A 
license was issued at Springfield, Ill., last week, to the 
Inter-State Telephone and Telegraph Company of Chicago. 
The incorporators are Allan C, Story, Allan C, Knapp and 
Charles Whitlock. The capital is fixed at $500,000, Mr. 
Story says the object of the new company is to introduce 
the improved long-distance telephone, which is operated 
on the make-and-break instead of the undulatory plan, 
and which we have already described. Mr. Knapp is 
manager of the Board of Trade Telegraph Company, and 
Mr. Whitlock represents the inventor of the new instru- 
ment. The word ‘‘ Inter-State” is inserted because the 
new telephone is designed to operate over long distances, 
like the present telegraph system. Mr. Story is confident 
that the enterprise will find all the financial backing it 
may require. 


THE TROPICAL TELEPHONE COMPANY.--Mr. Judson 
Shute, agent of the Tropical Telephone Company, has re- 
turned from Brazil, bringing the important contract 
with the ‘‘Compania Nacional Electricidade” for the 
entire empire. The former, it will be remembered, trans- 
ferred to the latter all of its rights in Brazil, including 
letters patent to Alexander Graham Bell as the first and 
only inventor of telephony, and the latter thereby secures 
a monopoly of the telephone business in the empire and 
exclusive importation privileges. Already several lots of 
telephone goods have been embargoed in stores and on 
board vessels bringing them into Rio and other ports for 
violation of the company’s concession. The above eon- 
tract is estimated to be worth at least $8,000 or $9,000 per 
year to the tropical company outside of its ownership of 
100,000 shares (one-fifth of the whole) of Nacional stock 
and ans cash consideration in the trade heretofore men- 
tioned. 


STILL ANOTHER NEW TELEPHONE COMPANY.—The Union 
Central Telephone Company has been incorporated in Illi- 
nois. The incorporators are Robert C. Clowry, De Lancey 
H. Louderback, and Charles 8. Holt. The capital stock of 
the company is $6,275,000. Regarding the aims and inten- 
tions of the new corporation Mr. Louderback says the 
principal object is to work undeveloped fields in Indiana, 
Ohio, Iowa an: in Illinois outside of Chicago, They will 
also make a specialty of connecting county-seat towns 
with outlying towns in their counties, but will attempt 
nothing in the way of long-distance jconnections. ‘‘I am 
not convinced,” said Mr. Louderback, ‘‘ of the practica- 
bility or utility of connecting cities long distances apart by 
telephone ; but lam certain there is much to be gained 
from a commercial standpoint by connecting county seats 
and their suburban towns. For instance, a county seat 
may be so small as to barely pay to establish an exchange 
in it, yet when you connect it with other towns in the 
county you gain customers and make the exchange 
doubly valuable ina commercial way. This is what we 
intend to do ; at least that is our object at present. We 
have no stock for sale, and are not yet in shape to say any 
more about our plans and intentions.” 


BELL TELEPHONE STOCK.—The Boston Herald says: 
‘*The Bell people do not allow that they are disturbed by 
the Drawbaugh suit, and value their own property quite 
independently of this matter. The company, they argue, 
is honestly and ably managed. Its only debt is $600,000 
in bonds, which will be converted into stock within a year. 
Its expenses are likely to remain practically stationary, 
An increase of 18 per cent. in earnings is anticipated for 
several years from dividends of the local exchange com- 
panies, without any increase in the number of telephones 
used, But there is an increase of about 25 per cent. per 
year in the use of telephon@s, and it is calculated that if 
even a less ratio of increase is maintained that the net 
yearly earnings of the company will be over 50 per cent. 
on their stock. That the future of the telephone business 
was never s® promising as now goes without saying, and 
it is peealvariy true that possession of the field in this busi- 
ness is several, if not the proverbial nine points of the 
law ; but investors in telephone securities can without 
harm bear in mind the possibilities of rivalry, of improve- 
ments and of legislation, which might reduce the profits 
without destroying the usefulness of the invention. The 
same business principles which are applied to other invest- 
ments can properly be applied here.’ 





THE ELECTRIC LIGHT. 


WALLACK’s and the Madison Square Theatres of this 
city are to be lighted with the Edison light. 


THE Evectric LIGHT IN JAPAN.—The Japanese, ever on 
the alert for improvements, are making arrangements for 
introducing the electric light at Yokohama. 


THE LIGHT AND THE SukZ CaNAL.—M. De Lesseps has 
announced that the Suez Canal Company will hereafter 
light the line of the canal with electric lamps, so as to aid 
travel and to an extent prevent the overcrowding of the 








canal with vessels. 











394 


Seenstnciunaaaneenennenes eens eee ee — a - 


THE ELECTRICAL WORLD. 


JUNE 23, 1883 








ELECTRICITY IN THE LiGut-Hovusr SeRvice.—The Light- 
house Board is arranging for a series of experiments with 
electric lights at the station on Staten Island, and has 


already given orders for lens and other electric apparatus. 
It is pro to adopt the electric light in the light-house 
service if it should prove superior to the present system. 


THE Epison LiGuT In SCOTLAND.—A new steamer, called 
the Clan MacArthur, just launched on the Clyde, is lit 
throughout with incandescent lamps by the Glasgow 
branch of the Edison Electric Light Company. It is said 
that the owners have been so pleased with the complete 
success of the lighting that they have placed the lighting 
of another steamer, the Clan MacIntosh, with the Edison 
Company, without inviting tenders from other firms. 


A CONTRACT FOR THE Maxim.—The contract between 
the Maxim Electric Light and Power Company, of Phila- 
delphia, and the Lamp Committee of City Councils of 
Lancaster, Pa., has been signed. The Maxim company 

s to have sixty lights in eg and lighted by 
Fogtat 10, und sixty additional lights by September 10 
The company filed a bond in the sum of $10,000 for the 
faithful performance of the contract. That number of 
lights costs the city $16,800 per year. 


PoLes AND RiGHTs oF PRopreRTy.—Judge Donohue of 
the Supreme Court, on the 16th, granted a temporary in- 
junction restraining the United States Illuminating Com- 

ny from erecting poles opposite houses numbered from 
1,810 to 1,820, on Third avenue, in this city. The owner of 
the property claims that the company has no legal right 
to erect poles, having authority only to erect lamp posts. 
Accompanying the temporary injunction is an order direct- 
ing the company to show cause on the 27th inst. why it 
should not be made permanent. 


THe Heap-Licgut not To Go YetT.—A story has been 
going the rounds to the effect that the Pennsylvania Rail- 
road Company would shortly introduce the use of electric 
lights all along its line between this city and Philadelphia, 
and so do away with the time-honored headlight. Super- 
intendent Pitcairn says there is not a word of truth in the 
report. Electric lights cost not less than fifty cents each 
per night, and a head-light can be supplied with enough 
oil to last a month for the same money. For this reason 
the change would be one of the most peaere improve- 
ments yet introduced by the P. R. R.—Pittsburgh Leader. 


ATTEMPT TO REMOVE THE BRUSH COMPANY’S POLES IN 
PHILADELPHIA.—In Philadelphia, on June 12, Judges Hare, 
Mitchell and Fell heard argument in the suit brought by 
the commonwealth at the instance of the Board of Trade 
of that city against the Brush Electric Light Company to 
secure the removal of the poles and wires erected by the 
company upon Chestnut and other streets. It was argued 
that the poles were such an obstruction to the public high- 
ways as city council has no right toauthorize. In answer 
to this, it was contended that the light was in the nature 
of a public convenience, which it was the duty of both 
councils and court to protect and encourage. he court 
reserved its decision. 


A Fortunate ELectric Light Man.—A correspondent 
writing from Evansville, Indiana, says: ‘‘Mr. E. J. 
O’Beirne, now in our city superintending the building of 
electric light towers, has been granted a patent on the 
use of star iron for tower material. This popular young 

ntleman recently returned from Macon, Georgia, where 
he built ten electric light towers and improved his leisure 
moments in planning the successful capture of a Southern 
belle who acknowledged her willingness to be called Mrs. 
O’Beirne. What with his new business and domestic 
prospects Mr. O’Beirne looks complacently {down from the 
top of one of his highest contemplated towers on the 
struggling masses who are striving to obtain elevated 
eminences. May his ambition to rise above us increase the 
brilliancy of his genius to an extent that will eclipse all 
candle-power capacity.” 


ANOTHER SHOCKING AFrFaIR.—A Chicago paper tells the 
following somewhat highly-colored story: ‘‘Atthe main 
entrance to the exposition there hangs an electric light, 
which appears to be one of the worst man-traps in the city. 
The light, being only a few feet from the ground, seems to 
afford the visitors an excellent opportunity for investigat- 
ing the wonders of electricity. Two strangers, evidently 
from the country, stepped up to this light and examined 
it minutely. One remarked that the globe was cold, and 
this led the other to grasp the iron side rod which holds 
the globe in position. The effect was truly wonderful. 
The man was jerked completely from the ground, yelling 
like a wild Indian. In his endeavors to catch some sup- 
port, his hand encountered the shoulder of a bystander 
which divided the power of the shock, enabling the victim 
to let go. Acrowd of firemen and policemen immediately 
crowded round, kindly giving hints that he was fortunate 
to get off with his life, others showing statistics regarding 
men who had been killed in that way.” 


New BrusH Companies.—The daily Arizona Journal, 
ublished at Prescott. Arizona Territory, states that the 
rush-Swan Electric Light Company of Prescott has just 
been incorporated. Its directors and stockholders are 
among the most prominent men of Prescott. The capital 
stock of the company is mty thousand ($50,000) dollars. 
This company was organized by Mr. T. F. Cronise, agent 
of the Rocky Mountain Electric Light Company, the head- 
uarters of which are at Salt Lake City, Utah. 
he Norfolk Virginian! states ,that a charter of incor- 
ration has been granted to some of the leading men of 
orfolk, Va., for the Brush-Swan Electric Light Com- 
y, which will operate in the city and county of Nor- 
‘olk, in Portsmouth and in Princess Anne County. Under 
the laws of Virginia the minimum of stock is to be ten 
thousand ($10,000) dollars, and the maximum two bhun- 
dred thousand ($200,000) dollars. Both of the companies 
named above will at once order apparatus and prepare to 
fill orders for Brush electric lights. 


Tae Exvectric LIGHT AT BUCKINGHAM PALaAcr.—The 
London World says: ‘On Tuesday night the first 
Queen's ball took place and will be remembered as the oc- 
casion on which the electric light was introduced into 
Buckingham Palace. Its general effect was good. Hand- 
some uniforms fared the best, and many toilets which had 
seen no service were able to stand the searching light, but 
it will certainly be necessary to fit up private houses with 
the new illuminator if ladies are to know the precise 
shades of color in which they are destined to appear. As 
to complexions, the less said about the change from the 
soft light of wax candles the better. The light was steady 
and gave no signs of flickering or collapsing, but it was 





very curious to leave the room thus lit and turn into any 
of the other apartments, which, though lit with innumer- 
able lights, appeared to be in comparison enveloped in 
darkness, and this gave a dull effect to every other part of 
the palace. Some complain that the result of an evening 
in electric lighted rooms is a violent headache next day, 
but the authorities generally approve the new plan, so it 
will be continued and perhaps extended. 


ELEctRIC LIGHTS IN THE CHANNEL TUNNEL.—A writer 
in the London Daily Telegraph bas made a trip through 
the channel tunnel in a “ troily.” The tunnel is twenty- 
two miles long. Hesays: ‘The travelers, for the greater 
length of time, moving through a dim twilight, cannot 
well make out the features even of those who sit beside 
them. Now and again the little electric lamps, set in 
rude niches of the naked gray chalk, cast a brilliant but 
fugitive light on the passing train. Then, for awhile, all 
is again but uarkness visible. There are shadows above 
and beneath, and all around. Looking backward or for- 
ward through the deepening gloom the traveler sees an 
ever receding, seemingly endless funnel-shaped perspec- 
tive, lit at ane intervals as with fiery eyes. Sometimes 
in the fitful flashes of light the eye rests upon falling red riv- 
ulets, like streams of blood, pouring down the damp walls. 
Ever and anon there are ‘‘ faults” in the clayey chalk not 
yet remedied. So we go on and on, moments seeming as 
minutes, until the electric lamps cease altogether, and the 
long, awful cave is enveloped in a darkness which would 
be impenetrable but for the glimmer of a few tallow can- 
dles stuck into the bare walls of the cutting. 


ELECTRIC STREET FuN.—A crowd of men and boys 
gathered on the sidewalks in Maiden lane, between Nassau 
and William streets, on Saturday afternoon of last week. 
At frequent intervals somebody would exclaim: ‘+ Here 
comes one!” and then everybody would smile with pleas- 
urable expectation and turn their eyes toward an ap- 
proaching horse and truck. The driver, meanwhile, with 
that air of supercilious indifference peculiar to his class, 
would scarcely deign to notice the crowd or remove his 
gaze from his jogging beast. Suddenly, when his horse 
reached a certain spot in the street pavement, the animal 
would give a spavined and convulsive leap, shake up the 
driver with a violent jerk and continue on his way at a 
lively pace. Then the crowd would laugh and the driver 
swear. When a team came along sometimes only one 
horse would be affected, but the pair always jumped ahead 
in rattling style. These phenomena invariably occurred 
when the horses reached the same spot in the street pave- 
ment, The underground electric light wire had _ be- 
come disarranged, and a metal plate in the roadway was 
strongly charged with electricity, so that when the iron 
shoe of a horse touched it the animal experienced a severe 
shock. The fun lasted until a policeman came along and 
warned drivers to take the side of the road. 





MISCELLANEOUS NOTES, 





THE FUTURE CANDIDATE'S BATTERIES.—-An exchange says: 
Now that the application of electricity is known te acceler- 
ate the speed of animals, we may expect the future candi- 
date to fairly bristle with batteries—in fact, he will be a 
regular shocking machine. 


THE ELECTRIC CHAIR.—The new patent electric chair for 
the executions of criminals is, it seems to us, altogether 
too humane. The ordinary parlor chair, for instance, 
would furnish plenty of punishment of a more decided 
character.—Lowell Courier. 


THE ELecTRIc RaILway.—Telegrams from Chicago 
say that the electric railway at the Railway Exposition 
is now in good running order and carries full loads of 
passengers. On Saturday last, with one car, 12,000 passen- 
gers were carried over the route in eight hours. At no 
time during this period was there any interruption. 


A New USE FoR ELECTRIC BELLS,—A Cincinnati gentle- 
man, who enjoys a late Sunday morning snooze, sug- 
gests that church tower bells be dispensed with, and as 
substitutes to summon people to church small electric 
alarm bells be placed in the houses of members. Thus sex- 
tons could get in their work without disturbing the whole 
town. 


RATHER A SEVERE SHOCK.—When the wife of an Ohio 
politician was informed that he had been struck by light- 
ning and killed, she didn’t burst into a flood of tears. She 
merely remarked, ‘‘ Well, I never would have believed 
there was anything in this world that would shock John.” 
—Philadelphia Chronicle-Herald. 


SPEECHES BY ELECTRICITY.—Speaking of the invention 
for registering votes by electricity, the Detroit Free Press 
says: This is a great step in advance and is an illustration 
of matter over mind—that is, congressional mind. A little 
further progress in this direction and we shall have elec- 
tricity delivering speeches in Congress, which will be 
bright, quick and clear. The advantages of such a ma- 
chine over those now in use at Washington scarcely need 
pointing out. 


Gray's ELECTRICAL COLLEGE.—Concerning this enter- 
prise, referred to in our last issue, Mr. Elisha Gray says: 
‘*T have not matured plans concerning the establishment 
at Highland Park. I have purchased the land between 
my residence, or rather on the north side of my park and 
the Northwestern Railway, for electrical purposes, it is 
true. But the only students to be admitted there will be 
the past graduates of colleges or advanced electricians. If 
I have a laboratory it will be on a much larger scale than 
Edison’s at Menlo Park,” 


THE GREAT EASTERN.—-London Truth says the Great 
Eastern, the largest sveamship in the world, which has 
been in the telegraph cable service for several years, earned 
last year $65, while $20,000 was spent in keeping her in 
repair, The company having this mammoth white ele- 
phant on its hands is unable to ‘‘ wind up,” for, besides 
the original mortgage debt, nota shilling is due to any 
creditor. The directors are now considering a ‘‘ proposi- 
tion for employment,”, which will at least save the cost of 
maintenance ; and it is hoped in the meantime that the 
‘increased size of the ships which are now being built is 
in favor of the Great Eastern.” 


A PyevumatTic TuBE To CHicaGo.—A special dispatch 
from Chicago on the 18th says that a New York civil en- 
gineer is in that city as the representative of a company 





which has been formed in New York for the establish- 
ment of a pneumatic pipe line between that city and Chi- 
cago, for the purpose of transmitting letters, grain 
samples, jewelry and other small and light packages at a 
charge of five cents for letters and ten cents for parcels. 
Way stations are to be established at Cleveland, Buffalo 
and other points. The pipes will be of iron, four inches in 
circumference, and the cost is estimated at $4,000 a mile. 
A capital of $4,250,000 is said to have been subscribed. 
The boxes, which will contain the matter intended for 
transit, are expected to make the distance in four hours. 


_ LigotNInG WITHOUT THUNDER.—Professor John Tyndall, 
in a note to Nature, says: Looking to the south and 
southeast from the Bel Alps the play of siient lightning 
among the clouds and mountains is sometimes very won- 
derful. It may be seen palpitating for hours, with a 
barely appreciable higaeval between the thrills. Most of 
those who see it regard it as lightning without thunder— 
Blitz ohne Donner, Wetterleuchten, I have heard it named 
by German visitors. The Movte Generoso, overlooking 
the Lake of Lugano, is about fifty miles from the Bel Alp 
as the crow flies. The two points are connected by tele- 
graph, and frequently when the Wetterleuchten, as seen 
from the Bel Alp, is in full play, I have telegraphed to the 
proprietor of the Monte Generoso Hotel, and learned in- 
every instance that our silent lightning coexisted in time 
with athunder-storm more or less ‘ terrific” in Upper 
Italy. 

STOCK QUOTATIONS,—Telegraph, telephone and electric 
light stocks were quoted on Tuesday of last week and 
Tuesday of this week as follows: 





June 12, June 19 
ECINEY CREEL, o's 5 9.0 a. 00019 pb0.0 40 00.00.08 6746 684 
Bay State Telephone..............2000.. 136 132 
SOE LD OIOOONOS se ices cscs te ceedess 27914 271 
Boston & Northern Telephone.......... 16344 160 
Edison Electric Light Co......... eye 208 310 
Granite State Telephone................. 90 whee 
Mutual Union Telegraph............... 191g 191g 
Mexican Telephone........ccerccseecees 24 23¢ 
National Bell of Maine............... ; 8$21¢ ares 
Northwestern / 6416 
Suburban....... 140 
Southwestern 631¢ 
Tropical Telephone........ oP base ER 2% Shi 
is, We: PETE: SUB a ns ot ce esceocceuce 128 125 
Western Union Telegraph............... 8614 87% 


THE ELEcTRIC RamLway.—The Chicago Tribune says: 
The electric railway at the exposition, now that the me- 
chanical difficulties have been overcome, is in successful 
operation, and in its way the event possibly should create 
as much wonder as the launching of Fulton’s steamboat, 
and doubtless will hereafter be pointed to as marking a 
new era in railroading. The delay thus far has been ow- 
ing to the clumsy construction of the road-bed and equip- 
ment, and in no sense to the motor, although the manage- 
ment debated a long while as to the motor to be employed 
and finally settled upon the Weston machine, controlled 
by the United States Electric Light Company, as the one 
most likely to furnish the greatest and most evenly dis- 
tributed force. If any credit is to attach to the opperation 
of the railway it is to be given largely to the Weston 
machine as supplying the motive power. The United 
States Company in its exhibit at the north end of the great 
exposition furnishes another display of the power of the 
Weston machine by the pumping of a large body of water 
to a heighf of ten or twelve feet, which afterward resolves 
itself into a picturesque cascade, 


Aw ELEcTRIC DYNAMITE SHELL.—Mr. F. H. Snyder, of 
Jersey City, has invented a shell which promises to eclipse 
all other missiles of war in destructive ability. The system 
combines the qualities of the multi-charge gun and the 
Russian dynamite bomb, A cartridge containing a large 
quantity of dynamite is constructed. Back of this, and 
separated from it, successive layers of powder are placed 
and so regulated by degrees of fineness and hydraulic 
pressure that they shall explode in successive flashes as 
the shell leaves the gun. By this device the inventor ex- 
pects to get a velocity nearly 50 per cent. greater than is 
now possible. He expects also to ignite the powder by 
electricity, thus omitting the vent which, he says, causes 
much loss in the present system. The dynamite, he ex- 
plains, is not exploded by a spark, but by a blow. Hence 
his shell will carry its hundred pounds of dynamite with- 
out an explosion until it strikes a ship’s side or the walls 
of afort. Mr. Snyder is now in Washington, consulting 
with government authorities in regard to his invention, 
and a test, to be made at Sandy Hook next month, has been 
agreed upon. 


ELECTRICAL PATENTS ISSUED 








And Dated June 12, 1883. 


Apparatus for measuring electric currents; St. George 

Lane Fox, London, England.........00..---ssscceess 279,371 
Armature for dynamo-electric machines; Edward K. 

Knowles, Brooklyn, N. Y., and Frank E. Idell, Hobo- 

MOAT: Ode» Cae Bice» Gi CUdbala dh) Shale 4 dhs G69 D5 a 0 00iidls ade 279,399 
Combined telephonic and burglar-alarm system; Win- 

field 8, Shoupe, Elyria, and Theodore Buskirk, Toledo, 


TUN in a See ashbitiaiagtins « ac Meh iinet meee ack Daud 279,193 
Combined telegraph and clock system; Chas. E. Buell, 

Se SEN COUN, cw win cas cAeccs Rock i ckokon oeasain 279,327 
Dynamo-electric machine; Nathan H. Edgerton, Phila- 

MED, iss cox ce'lin cD Rceleses cece sUGk ebivechalPa tidy 279,362 
Dynamo-electric machine; R. Edward Hall, New York, 


Ae civicic Gb eUORE NSPS T USENDT > 60s c's oivbleGie died clases 279,476 
Electric-arc lamp; Jobn H, Guest, Brooklyn, N. Y.... 279,152 
Electric conductor; James Webb Rogers, New York, 

bp cabs pace MWe Sie v00 Cet CESS OTTR SD EELS eS 279,189 
Electric-light; Joseph H. Chassé, Springfield, Mass.... 279,224 
Electro-magnetic motor for clocks; Heinrich Grau, Cas- 

GO CPOE, THOOMNENY, «Sivan cccice ckhadess cadibar uses 279,239 
Electric brush; Joseph N. Aronson, London, England.. 279,315 
Electrical device for protecting wire fences; Charles A. 

eS Bh SES ae SES BS Sie ea rate Sad ie 279,322 
Electrode for secondary batteries; Norman C. Cookson, 

Newcastle-upon-Tyne, County of Northumberland, 


Evgland........... eee eessenes coseeeerseeeeeseesens 279,346 
Electric-are lamp; Nathan H. Edgerton, Philadelphia, 
PO Cowan's 0s BOER) ba Shae dc ke Raat cath toe. ccerheneee 279,363 


Electric lamp; Jas. J. Wood, Brooklyn, N. Y...279,472, 279,512 
Telegraph and telephone line; Theodore N. Vail, Boston, 


WR fick oes ev eeeecececcecvedecccocs acdsee oki Ebay 279,289 
Telephone-transmitter; James A. Lakin, Westfield, 

MO inks. caw cites Tree jo od vaee “eds wvedtedieese’ 279,401 
Underground conduit for electric wires; Wm. H. John- 

THORS, PRURGOON. FO. occ ccccccvscrcccececcsccsceves 279,892 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 


advertisement in 
The Electrical World. 


AT-HEAD CARDS,—Lovely set, 4 designs. Mailed 
on receipt of 5c. HEARNE & CO., Box 1487. N. Y. 


WAKEFIELD 


EARTH CLOSET. 


JOS. J. WALTON, 
23 & 25 Dey St., N. Y. 
Short-Hand Writing 


thoroughl taught by 
mail. situations pro- 
eured all pupils when 
thoroughly competent. 
First-class stenographers 
furnished railroad offic- 
ials without charge for 
my services. Corres- 














_ ——_ Sen 
PORTER and caligraph circulars to W. G. CHAFFEE, 
Oswego, N. Y. 





—_-+—_,.-—___—_ 


1,000 OPERATORS WANTED. 


Increased salaries. Secure agency for latest, 
most attractive and fastest selling books out, 
**Spy of the Rebellion,” 700 pages marvelous 
spy work during the late civil war; ‘* Profes- 
sional Thieves and Detectives.” 600 pages of 
thrilling adventures with notorious criminals: 
great part devoted to Telegrapby and Operators ; 
profusely illustrated. Both books written by 
Allan Pinkerton, world-renowned detective. 
Circulars and terms free. K. S. V. RAN- 
DOLPH, Publisber, 315 Clifton Place, Brook- 
lyn, N. Y. 


WANTED. 


Position with Telegraph, Telephone or Elec- 
tric Light Co., by thoroughly practical man, 11 
years’ experience ; good electrician. Can pre- 








pare Drawings and Estimates for Electrical 
Work, Construction, etc. Unexceptional refer- 
ences. Address ELECTRICIAN, 

Box 524, Chattanooga, Tenn. 


NOTICE. 


Our Association With 
MESSRS. POPE, EDCECOMB & BUTLER 
Expired by Limitation June 1, 1883. 


BALDWIN, HOPKINS & PEYTON, 





Solicitors of Patents, 
WASHINGTON, D. C. 


OPERATORS WANTE 


To select their Clothing for Cash or on EASY 
TERMS from a fine assortment of Cloths. 


First-Class Fit Guaranteed. 


Take one-horse car East Broadway line at 
Post- Office, 


B. ENGLER, 
MERCHANT TAILOR, 
30 Avenue D, New York, 


MAURICE BRICK, 
WHOLESALE 


DEALER IN FINE CIGARS ONLY. 


Sole proprietor of Brick’s New Nickel 
Brand. All the leading brands on hand. Goods 
sent by express or mail. Send for price list. 

MAURICE BRICK, 
245 Franklin Avenue, Brooklyn, N. Y. 


EATT 


B dcreeroe- ORGANS, 


Really worth $450 if com- 
gai pared with other makers’ 
ay catalogue prices, 

rgans for only 
DB. Special bargairis 
on Organs and Pianofortes. 

Send for midsummer price & 


CATALOGUE 


great inducementa offered, 
VISITORS WELCOME 

free coach: meets trains, five 
dollars allowedfortraveling 
expenses, whether you buy 
WA Or not you are welcome aby- 
=e way to visit the largest 

>! an Works in existenee. 
Shipping one every 10 min- 
ress or call upon 


HiN@TON, WEW dERSET, 





























nL F BEATTY, WASHINGTON, 
AUR 





T. G. SELLEW, 


CORNELL UNIVERSITY ELECTRO-MAGNETS. Sore 


OO ae ELEMENTS OF CONSTRUCTION, with DESES 
Electrical E ngineering, numerous formulas and examples, showing the best OFFICE AND LIBRARY FURNI URE, 


methods of construction and grouping of cells. 8vo, No. 111 Fulton St.. New York. 
. ey 





























Mechanical Engineering, | cloth, 75 cents. Postage prepaid. FINE CYLINDER AND ROLL DESKS. 
Civil E ; i nad eo SPON, 55 Murray bs See we Bs Offi ces fitted up with Counters and Partitions. 
wl ay nt Ing TELEPHONE SERVICE a 
and Architecture 
a eetons Metin Ot ® A Without Induction and with Clear Ar- Telegraph and Telephone Poles 
Bntegpey aoneetene eet! ticulation, orn rite Spruce or Chestamt), 
For the UNIveRsITy Reaisrer, containing full| Nos. 14 and 12 Spiral Wire for long and short | Painted PI 
——— regording egg oy tt — wo lines. (Pain or ain). 
scholarships, etc., and for special in ormation, apply American Spiral Telephone Wire Co.,; Construction of Tel. Lines. 
XN BBO Mat Ot., Moston, Maat. WD. 6 | GEO. Q. DOW, North Epping, N. H. 
gt ma | 
. EN, CAMM & COBY ns 
~ ~ * j 2 
SEX BRIGHOUSE 
YORKSHIRE 








MANUFACTURERS OF 
PATENT 


Telegraph Wire 


To Government Specifications. 
BEST REFINED az f : 


Telephone Wire, } 


FENCING WIRE, r ST aa 


SUBMARINE CABLE WIRE : ee eo 


Strand & Stay Wire, —— . fh 

AND — ‘ % 3 ] 2 

Galvanized Binding Wire. eel oe \ . WS 

Correspondence solicited from S ah taf = z aii tie i a ee 4 PE 
American Telegraph, Telephone, z = = SS tee = a a 

Railway and other companies, also : = & : <1 a; = 

contractors, etc., using quantities of ie “O N= : a —» | : Pee | 


wire. a a — — — — eee 


Jerome Redding & Co’s “GEM” Instrument. 


$3.75. 


Including the above large-sized 
Sounder and Key, a large Cell of Ca!- 
laud Battery, one roll of Office Wire, 
Chemicals, etc. 

The only low-priced Instrument of 
this class that has nicely finished 
aan baat ad ant. Fy oo 
with perfect justments for ’ 
og Complete Outfit as 

GIVE » 0 dein ge Hain g's uta nd 0} dons $3.75 
Price for Instrument alone....... 8.00 
Price for the whole outfit (except 

Glass Jar),with Key and Sound- 

er separate, by mail, post- 

id 


Price for Instrument alone, by 
mail, post-paid .........-++se0 8.60 
Price for Instrument alone, for 
lines 1 to 15 miles............. 8.60 
Price for Instrument alone, for 
lines 1 to 15 miles, by mail, 
DOGEDOIG 0 oon. sksccccnakmernes os 4.05 
} = 


| eer Sree : eee: SEND FOR CIRCULAR. 
Si Ga iCiulits Li: DDING & CO., 
MANUFACTURERS OF TELEGRAPH AND ELECTRICAL SUPPLIES 
NO. 30 HANOVER STREET, BOSTON, MASS. 


PREMIUM APPARATUS. ~— ONLY $5.00. 


THE CHEAPEST, BUT GUARANTEED THE BEST. 


‘ee 















































The PREMIUM APPARATUS AND OUTF# 
comprises the famous “NEW GIANT 
SOUNDER PERFECTED,” and the “NEW 
CURVED KEY,” placed upon a splendidly 
polished base, with a cell of Callaud Bat- 
tery, Chemicals, Office Wire, etc., for $5, 
when the money accompanies the order. 
















These instruments are the exact size and 
. form of those upon which we received the 
E highest award at the late Centennia) Ex- 
@ hibition over all competitors. Everything 
> reliable, and so guaranteed, or money 
refunded. ' 





= F Since the introduction of the ‘‘ Premium 
—— dé Instruments we have sold thousands of them, 
and in every instance they have given entire 
satisfaction, whether used for home prac- 
tice or for actual work on lines from 1 to 
20 miles in length. 


INSTRUMENT WITHOUT BATTERY, $4.20. 


PRICE, COMPLETE OUTFIT, $5.vu. 
Instrument wound with finer wires for lines of one to 15 miles, $5.00 $ Oe of Battery, Complete, 80 cents: Premium Sounder, Separate Base 


$2.50; Premium Key, Separate Base, $1.75; Premium Apparatus, Key and Sounder entirely Nickel plated without battery, $5.20 
Complete Nickel-plated Instrument, with battery and outfit, $6.00; Sounder, Separate Base, $3.25; Key, 2.60 Money in advance. 
Instruments without battery, sent by mail. 55 centsextra. Battery jars cannot be sent by mail. All orders will receive our prompt and careful 
attention. To prevent delay in shipment, full shipping instructions with town, county and State should be given. Remittances should be 
made by P. O. money order, registered setter, draft or express, which will insure safe delivery. Send for catalogues and circulars before 


 ~PARTRICE & CARTER, 


(ESTABLISHED 1867). 
MANUFACTURERS OF TELEGRAPH INSTRUMENTS AND SUPPLIES, 





No. 114 South Second Street, Philadelphia. 
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DAY’S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 


OFFICE: 120 BROADWAY. NEW YORK. 


FACTORY : SEYMOUR, CONN, 
KERITE INSULATION should be used on elec- 


trical conductors for any of the following 
purposes: 


Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


or for any other operation which requires per- 
fect, indestructible and permanent insulation of 
electric wires. 

A large number of 

ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all 
leading nde etre tight with telegraphy, tele- 
we yin and electric 

NTENNIAL EXHIBITION at 
Philadelphia, ‘Sir WILLIAM THOMSON, the emi- 
neat Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 
A DIPLOMA 


For “ Excellence of the Insulation and Dura 
bility of the Insulator.” 


For Sale by all Dealers in Telegraphic 
Materials. 


CLARK B. HOTCHKISS, Gen. Agt. 


120 Broadway, New York. 


GET THE STANDARD ! 


The Largest and Most Complete Dic- 
tionary ofthe English Language. 


WORCESTER'S UNABRIDGED 


QUARTO DICTIONARY, 
WITH SUPPLEMENT, 


Embracing 204 additional pages, and over 
12,500 New Words and a Vocabulary of Syn- 
onymsof Words in genera! use, forming a large, 
handsome volume of 2,058 quarto pages, con- 
taining considerably more than 115,000 words 
in its Vocabulary, with their correct Pronunci- 
ation, Definition and Etymology; to which are 





In WritinG TO ADVERTISERS, 


Always mention that you saw their 
advertisements in 
THE ELECTRICAL ser mapese 





BATTERY JARS. 
ELECTRIC LIGHT GLOBES 


OF ALL KINDS 
MANUFACTURED BY 
Empire State Flint Glass Works, 
F. THILL, 104 to 112 KENT AV., 
Brooklyn, E. D., N. Y 


THE Sa 


TROPICAL AMERICAN 
TELEPHONE OO. 


(LIMITED), 








Assignee of 


Professor Alexander Graham Bell, 
Francis Blake, Watson, Andres, 
Roosevelt, Fuller, et al., 


: 


r 


IN 


Central and South America, 
West Indies ald Mexico. 


Controls the Exportation from the United 
States of all 


BELL TELEPHONES, 
BLAKE TRANSMITTERS, 


And other 


PATENTED TELEPHONIC APPARATUS 
and SUPPLIES. 


All Applications for Territory or Orders for 
Instruments and Apparatus FOR EXPORT 
should be addressed to the Executive Office 
of the 


TROPICAL AMERICAN 





appended articles, lists and tables containing | 
much valuable kindred information. 
FULLY ILLUSTRA‘ED, 
AND CONTAINS 
FOUR FULL-PAGE ILLUMINATED PLATES. 
Library Sheep, Marbled Edges, $10. 


THE NEW EDITION oF 
WORCESTER’S DICTIONARY 


C INTAINS THOUSANDS OF WORDS NOT TO BE 
FOUND IN ANY OTHER DICTIONARY. 


* Worcester’s is, in the estimation of all scholars. 
the best dictionary extant for general use. There is 
certainly no real comparison possible between it and 
its most popular rival. The office of a dictionary is, 
of course, not to make innovations, but simply to 

r the best usage in spelling and pronunciation. 
This Worcester does, and oa its rival couspicuously 
fails to do.”’—New York W 

Years ago Worcester's Dictionary was recognized 
in England as well asin the United States, as the vest 
in existence by the very best writers and students. 
It has a still higher claim to this distinction in this 
new edition, which makes other dictionaries super- 
fluous, and serves also as a cyclopeedia; a text-.cok 
on the language; a vocabulary of Greek, Latin, Scrip- 
tural an modern roper names; a collection of 
proverbs, phrasesand quotations of all languages, 
and a 9 o, compinte collection - na synonyms." 

iladelphia Evening Bulle 

“This volume may well omeee 5 the title of being a 

rfect book ; a book that is invaluable to the student, | 


| 





e man of letters, the philosopher and the map in | 
active and pressing business.""—New York School 
Journal, 


THE COMPLETE SERIES OF 


WORCESTER'S DICTIONARIES. 


QU4ETO Be hag tf Profusely Illustrated. 


ACADEMIC PICTONARY. Diustrated. Crown 
xp. Halt roan. $1 85, 
COMPRYHENSIVE ICTIONARY. Illustrated 


7 alf roan, 5. 
NE SCHOOL pecstos ARY, Illustrated. 12mo. 


$1 00 
PRIMARY Y DICTIONARY. Iustrated. 16mo. 


Half roa 

POCKEr ICTIONARY, Tilustrated. 2imo. Cloth. 
63 cents; roan, flexible, 85 cents; roan, tucks, 
gilt edges, $1.00. 


*,* For sale by all Booksellers, or will be sent, car- 
free, on receipt of the price, by 


J.B. LIPPINCOTT & CO., 
PUBLISHERS, BOOKSELLERS & STATIONERS, 
715 and 717 Market St., Philadelphia. 





TELEPHONE COMPANY, Limited, 


No, 95 MILK ST., BOSTON, MASS., 
; A. 


ENGLISH 
Patent Office. 


H, GARDNER, 
166 Fleet St., 
London. 
Successor to 
Messrs. Robertson, Bros- 
man & Ce. 

Gives prompt 
al al attention, ind ob- 
tains Patents for In- 
ventions, Protection 
for Trade Marks, etc., 


¥ fixe | and moderate 
ch perk pew vs SP aaa of 


es years’ practi- 
cal experience. 
Provisional ee £8. 


Gelatinized Fibre. 


(Trade Mark.) 


The New Substitute for Hard Rubber. 
Adopted by the leading Electric Light Com 
panies and Manufacturers of Electrical Appar- 
atus, being a better non-conductor, lighter and 
more durable, at half the cost. 

Send for samples, circulars and prices to 


COURTENAY & TRULL, 


No. 15 Dey St., New York. 








DELANO, HAINES & C0 


BROKERS, PROMOTERS 
AND 


General Commission Merchants. 
NEW YORK AND MEXICO. 


The Organization of Companies and the 


Development of Electrical Enterprises of merit 


a specialty. 


NEW YORK CITY. 


F., i. DEINES. | Temple oa, 5 Beekman 
J. D. HAINES, } Street. 


MEXICO CITY. 


G. W. LA RUE, } Primera Calle de San Fran- 
G. L. WILEY, 5} cisco, & 


EXECUTIVE OFFICERS OF 


“the Mexican Telephone Company,” 


J. D. HAINES, F.™M. DELANO, 


Treasurer, President, 








SE ER — = 


Cheapest and Best Book of its Class Published. 
iz for $2.50! Embodies the yom om Details in 200 Trades! 


Moore's Universal Agsist tant and 


tains over 





tails about Lumber: 


Surveyors’ T: 


Calculations, Legal Items, Business Forms, Rules, etc., of paramount, eaeility 
every Manufacturer, Mechanic, Farmer, and Business 

, Saw mills, Planing Mills, Saw- fling, Speed of Wheels, 

Pulleys, Drums, Cireu ar Saw 8s, Wood-working Mac hinery, ete. On Mill-dams, 
ater-wheels, llorse-power of Stre: ams, Power of Steam, Wind, ete.; Tensile, 

Torsional, and C rushing Strength of Materials ; Seasoning of Timber a2 

ways), Loggi Cost of Supplies, Stream-driving, Lumber Me 

ables, full and ¢ amore te. 

ing Mill Mac hinery ; do. for Flour, Gatmeal, Shingle, Paper, and Wind Mills, 





Com mplete Mechanic 


dustrial Facts, 
an. Gives full de- 


asurement and 
Details for Cotton, Woollen, and Full- 





Grail. ork conta Sagar, Oil, Marble, anc Rolling Mills, Blast Furnaces, Gas- works, Water-works Hydraulics, etc. 
Gpovent work con! ENGRAVINGS, 461 TABLEs, containing over 500,000 Calculations ; full details for Construc ting, 
pairin Mill and Steam Machinery of e very kind. New process Milling, Balancing Mill-stones, Se 


br aier afte 1 Valve Motion, Eccentrics, Indicator Diagrams, Injectors, Steam Boilers, Gau Machin- 
PAG oie: Link eT ore ovement Tunne lling, Mining, and E deiting achinery Plans of Mills, GAdges, ete. 
ton to en to ENGINFERS, FIREMEN, BOILER-MAKERS, SNGINE AND oan BuiLp ; Proportion of Engines, Boiler and 






Covering, Seale Preventives (10 kinds), Come ams ( kinds), Shauna ekin; , Bright Polish (4 (kinds). De- 


tails for motive and Railroad Car Construction ; Repair motive Break-downs on the Ri ; details in 
Pare mense variety for Gas, Steam, Civil, and Mining Rae iicers, aching, Blacksmiths, Iron- founders, Miners, 
ee rey op ie Plumbers, Gas-fitters, Tinmen, Copperaniths , Builders, Metal and "Wood Workers of avery 

“Aloy§¢ = an he-evaring. 418 kinds), On ‘ting, Mining, Processes of Gold and Silver genects on 
ete. ett Gear-cutting, Gearing Compound Lathe, Turning, Bo: and Filing, 

ee aang. ieee on, Tool- i tag , Anneali ase hardening. Tem 

Sei npounds, hardenir 
sdetalic make Cat Cut Serine Tools, Screws, tony UB 
of all k ‘picks Stone. cattery: Tools, Cutler: $e and 
Bro’ and Rell 


ooo ete. touts for 5 


h of Wheels 
in ec Oxides, sett oe bles, Weight of Me 





Japan, te. “Navigation, y 

ave 
Ton mates, ete., for Masons, Br 
work, eae, 3 Painting, riting, Frame Gild 


(600 Items). Glass Stalnine ant Giidi raphy, 
Jewellers, Bookie 4 Ite nae Se Printe Au 

nkin okkee | 
. cs, Standard 


= 1 nonpege mr) 
- ete, rocers, 
nufacturers, Pal etc. ; 400 for 
10, Trade Secrets and Scientific Facts. aR 
ments, Contents of Granaries, Corn-Cribs, ete.; x 
and Manure Values, 16 Fertilizers, Horse and Cattle 





Rotation of Crops, to Kill Farm Pests; Rural Beonomy, pompodion 





Ss f Ww. cht 
ay bo many igh 


Founders, Pattern-makers, 

ifle Gres ties, Expansion of Metals, Smeltin of 
pacities of say Cisterns, Boilers, Weight of 
wer of Steam Boilers, Bronze Dips, Eagauers, 


brvoriinie Vernttes eiting Sas har 
varnishing, ng, 8, ete., 

ri t ete. tems Watchmake 

i ms. Details for Merchants = 

oner, 

Rules 


Ca) 
'o Compute 
f Sto in 8) » Modelli f Vi 
of Box = s, Blones, Bart Bartels Taber, Freigtite by Ratt and Water, 
ic! weyers rers, R 


‘or D , TS, 
rs, Curriers, t, Shoe Harness Makers 
for Etiners, Land, Grain, ay.end Cattle Measure. 
Times is, a Planting, ‘Se Seed, . and Breeding Tabl Ly 
kinds ‘o Break, Train, an Binoe 
eeping, Construction of Hi 


f Stoc , Bee-keepir 
of Barns, Butter and Cheese Making, etc. Business Forms, all kind: 3. Legal Items, 8 al Laws of » a 
Territories 


, and Provinces (in the U, 5. and Canada) relating to 


the Collection of Debts, ms from F 


Sale, Mechanics’ Lien, the Jurisdiction of Courts, Transfer of Real Estate, Rights of Married Vi ‘omen, Ini 


Usury ws, Limitation of Actions, etc. 
‘Isa reference library in oy ~ Amer. 


. Grocer. 
ei * co} nm the various ‘shbjects. "~ Soi. 


infor tion trom all avenues of knowledge 





“ An ample study for a whole winter.” —Ma 
“ P This may be called a book of w 7 


for it has 
. No where else can such a mine @ of intellectual 


of i 
wealth be found; it ‘should be in every household; certainly in every office and workshop.”—Kan. City Timea, 
“There have been many anomie so ge @, a pavary into one volume, and certainly no pevings em} has 


80 successful as this one.” —The 


ular condensed UNIVERSAL ENCYCLOPEDIA.” —Mfr. a 


§ nd Bldr, 
“The ASSISTANT is the most complete and v: aiuab ie of any work of its kind we have ever cael ee Machtnist. 


is a.m 


- repestery . ‘oy nm, and wort! —_ its we' 
usiness v 10. an address, in bs 
atyle, lettered back marbled Frey, tale iia any dare 


Wee tore echanic, Farmer, or 
o fa for $2.50; ; in leather, library 


‘ema cost of oe presactien, O the > SeneeaNe bs | is she cheapest work of its sons = aye & contains 1016 pages, 


W. J. JOHNSTON, Publisher, 
No. 9 Murray Street, New York. 


THE 


ELECTRICAL WORLD, 


AN ILLUSTRATED WEEKLY REVIEW 
of Qurrent Progress in Electricity and its 
Practical Applications. 





TERMS OF SUBSCRIPTION, 


Invariably in advance: 
One Copy, 1 year, Postage Prepaid, $2.00. 
Six Months, $1.00; 
Three Months, 50c. 


Clubs of 5 or more yearly subscriptions 
€#1.50 each. 


A Copy for a year FREE to the getter-up of a 
club of 10 at the special] $1.50 rate. 





SPECIAL OFFER. 
THE ELECTRICAL WORLD 


will be mailed to any address in the United 
States or Canada from the present time until 
December 29, 1883, 


FOR $1.00. 





No one who desires to keep abreast of the won- 
derful activity in Electrical Discovery and 
Invention that characterizes our time should be 
without it. 

The Postage to any part of the MWnited States 
or the Dominion of Canada is always prepaid 
by the publisher, and addresses are changed as 
often as desired, without extra expense. 

To foreign countries in the Universal Postal 
| cay includes Newfoundland, England, 

Trance, Germany, Australia, etc.—the subscrip- 
tion price, postage prepaid, is $3.00 per annum, 

Remit by post office order, draft, registered 
letter or express. U.S. postage stamps taken. 
Address communications and make orders 
payable to 


W. J. JOHNSTON, Publisher, 
No. 9 MURRAY ST., NEW VORK. 


THE 


a 
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li 
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SIZE OVER ALL, 714 X 444 INCHES. 


PATENTED. 
THE BE EST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 


SUPPLANTING ALL OTHERS! 


With its introduction, Battery Trouble and 
Battery Expense become things of the past. Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels all Thete 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are the 
very best. Noacids. Noodors. Great recupe- 
rative power. Nothing to renew except the 
zinc and sal ammoniac; no porous cup, placque or 
prism. Fits the standard size battery-box. 

Send for Circular and Schedule of Prices. 


Single Cells, $1.25. 
Manufactured and for sale by the 


LAW TELEGRAPH COMPANY 
140 Fulton Street, New York. 





Wiiuiam A, CHILDs, Manager* 
Frank Saw, Engineer. ‘sd 
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UNDERGROUND AND AERIAL CABLES, 


OD. 


SOT.ICIT#E 


Pa] 
4 


CORRESPONDENCE 














PALMER WIRE GQ, CHDAR TELEGRAPH POLES 


LIGHT POLES FOR ‘TELEPHONE LINES AND 
LONG POLES FOR CITY USE CON- 











PALMER, MASS. 


} STANTLY ON HAND. 
| 
50,000 Split Cedar Posts on Hand Ready 





for Immediate Delivery. 


BROWNLEE & CO. | 
Detrdit, Mich. 





a pmren 


Te = |pINS AND BRACKETS. 





TELEG RAPH We are now prepared to furnish 
Pins, Plain, at $10 per thousand. 
ar Pins, Painted, $11! per thousand 
T EL i Pp HO N E Brackets Plain, $13 per thousand. 
Brackets, Painted,$15 perthousand. 
VW TR FE , | best quarity oF oaX. 
As Good as the best. Special care|SPECIAL REDUCTION ON LARGE ORDERS. 
taken in its manufacture. ri B. HARRIS, 
Manchester, N. H. 





Write us for prices before ordering elsewhere 


LYMAN'S 0. K. INSTRUMENTS 











The above Sounder is warranted to work well 


The above Key is a perfect working key, . 
and has pure platinum points. rice, where any sounder will. Price,$2.60, C, O. D., with 
$1.45, C. O. D., subject te inspection. privilege to examine before paying for it. 


The above Sounder and Key (either on one base or separate, as ordered), one full-sized Callaud 
battery, 1 lb. vitriol, 15 ft. office wire, etc., all nicely packed and sent U. 0. D., $4.50, witb 
privilege to examine before paying for them. 

These instruments are neat in appearance, strong and durable. The bases of the key and 
sounder are iron, japanned, and nicely ornamented with gold leaf. The levers are iron, bronzed, 
and look as wellas brass. All the screws, check-nuts, binding-posts, etc., are of brass, nicely finish- 
ed. The contact points in the key are pure tinum. sounder magnets are full size, 
and wound to work on a line from a few feet to 10 miles without relay. 

If you want cheaper instruments, send for my reduced price list, which I mail free of 
charge. Will fill all orders the same day l receive them, Address, mentioning THk OrEeRATOR, 


A. B. LYMAN & CO., 
39 SOUTH WATER STREET, - - CLEVELAND, 0. 


THE AMERICAN BELL TELEPHONE COMPANY, 


W. H FORBES. President. W. R. DRIVER. Treasurer. THEO. N. VAIL, General Manager. 
@ROUND This Company, owning ‘the Original 
t Litem Patents of Alexander:Grabam ellfor the 
\ Electric Speaking .Telephone, and other 
patents covering improvements upon the 
same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
py, the American Speaking Telephone 
mpany, and the Harmonic Telegraph 
Company, the patents owned by those 
companies, is now prepared to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a variety of uses. 
bis company desires to arrange with 
persons of responsibility for establishing 




















__ District or Exchange Systems, 
a 





cities in this country. 

Responsible and energetic persons are 
required to act as licensees for the pur- 
pose of establishing 


B PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


SPEAKING TUBE 





eased for a term of years at a nom nal 
rental. 

This Company will arrange for telep one 
lines between citiesand towns wher) Ex- 
change systems already exist, in ori r to 
afford facilities for personal commupi- 
cation betweeu subscribers or custcmers 
of such systems, 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


95 Milk Street, Boston, Mass. 








No. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 
ted accord- 


they ape liable to proseeytion, and for damages for infringement, and wil] be prosecu 


ingly to the full extent of the Jaw. 


urposes, for which instruments wili be are 





CHARLES WILLIAMS. JR. 


(ESTABLISHED IN 1856), 


109 Court Street, Boston, Mass., 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO, 





Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges. Annuociators, etc, 


Telegraph and Electrical Instrumenis, 
Batteries, Wire, Insulators, and Tele- 
phene Supplies of every Description, 





LECLANCHE BATTERY. 


(PATENTED } 





PRISM BATTERY, COMPLETE, 
Size of Jar 6x 4% inches. 


GREAT TELEPHONE BATTERY. 


The Realization of 
SIMPLICITY AND EFFICIENCY 


In Electric Open Circuit Batteries, 
Free from acid. Emits no odor. Does not get 
out of order. without renewal from six 
months to several years, according to use. 
ADOPTED AND USED BY THE 
American Bell Telephone Company. 
Metropolitan Telephone and Telegraph Com- 


pany. 

Wasene Union Telegraph Company. 

Gold and Stock Telegraph Company, with 
their battery telephones. 

And by all the Telephone Companies and Ex- 
changes in the United States. 

The attention of the publiciscalled to the new 
form of Leclanché Battery, in whieb the porous 
cell is dispensed with and for it substituted a 
pair of compressed Placques or Prisms, whieh 
ly strapped to the Carbon (as shown in 
cut). The Prism Battery is more easily and 
cheaply apes and renewed than any other 

; re of Infringements and 
Worthless Imitations,. 

Every genuine Leclanche Battery has 
the w 8 Pile-Leclanche stamped on the 
merbom head, jar and prisms. All others are 

urious. 

Pi Prisms” and Porous Cell Batteries for sale in 

any quantity. Zinc and Sal Ammoniac of 

superior quality. 

The Leclanche Battery Co. 
149 West 18th St., New York. 


L, G. TILLOTSON & CO., Sole Agents 


Nos. 5 & 7 DEY STR , N. YY. 
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ELECTRICAL BOOKS. 


ta" Copies of any of the following books will be mailed to any address upon 


receipt of the price. Address 


WwW. J. FOHNSTON, Publisher, 


No. 9 Murray Street, New York. 


TELEPHONY, 
PRACTICAL INFORMATION FOR TELEPHONISTS. By T. D. Locxwoon, Eleetrician, 
American Bell Telephone Company. 12mo, cloth. New York, 1882. $1.00. 
CONTENTS. 


Historical Sketch of Electricity from 600 B. C. to 1882 A. D.—Facts and Figures about the Speaking Tele- 
phone—How to Build a Short Telegraph or Telephone Line—The Earth and its Relation to Telephonic Systems 
of Communication—The Magneto Telephone ; What it is, How it is made, and How it should be handled—The 
Blake Transmitter—Disturbances Experienced on Telephone Lines—The Telephone Switch-Board—A Chrono. 
logical Sketch of the Magneto-Bell, and How to Become Acquainted with it—Telephone Transmitter Batteries— 
Lightning ; its Action upon Telephone Apparatus; How to prevent or reduce Troubles Arising therefrom—The 
Telephone Inspector—The Telephone Inspector ; his Daily Work—The Inspector on Detective Duty—The Daily 
Routine of the Telephone Inspector—Individual Calls for Telephone Lines—Telephone Wires versus Electric 
Light Wires—Electric Bell Congtruction—Housetop Lines, Pole Lines and Aérial Cables—Anticipations of Great 
Discoveries and Inventions. 


| The chapters of which this book is composed were originally published in Taz Orzrator, 

where they were found so useful to practical telephone 
men as to induce animperative demand for their re-publication in the present convenient form. 
The book, while giving a mass of valuable information, such as could only be acquired by an 
extended practical experience with the telephone, is written in an easy, chatty style, which 
makes it entertaining reading. It isthe only book that contains a description of the Blake 
transmitter, now used almost universally throughout the United States. No one who has 
anything to do with telephones can fail to find in it something of interest or value; but it is 
particularly useful to the managers and employés of telephone exchanges, as it gives them 
valuable instruction about every detail of their work. 


Professor A. Graham Bell, before his researches resulted in one of the greatest triumphs of 
modern science, All who believe Bell to be the original inventor of the speaking telephone 
should have a copy of the work from which to quote. All who believe that he was not, should 
haveone, so as to acquaint themselves with what can be advanced in support of the claims 
made for Bell. In fact, everybody interested in telephony should read it. 


THE TELEPHONE, THE MICROPHONE, AND THE PHONOGRAPH. By Count vv 
Moncet. Authorized Translation, with Additions and Corrections by the Author. 12mo, 
cloth, 70 illustrations. $1.25. 

CONTENTS, 

History of the Telephone—Musical Telephones—Speaking Telephones—Fundamental Principles of Bell 
Telephone—Battery Telephones—Modification of Bell Telephones—Experiments with the Telephone—Otier Ex- 
periments with the Telephone—The Microphone—A pplications of the Microphone—External Influence 0: Tele- 
phonic Transmissions—Establishment of Telephone Station—Call-Bells and Alarums—Applications of the Tele- 


phone—Various Uses of the Telephone—The Phonograph—Uses of the Phonograph—Faber's Speaking Machine 
—Appendix. 


Count Du Moncel’s is one of the cheapest books in the market. In his accustomed easy 
and popular style the author discusses the speaking telephone. Beginning with the Reiss 
telephone, and giving due place to the musical telephones of Wray, Pollard and Garnier and 
Varley, and the well-known string telephone, or lovers’ telegraph, the magneto telephone of 
Bell is reached and fully described. After this the respective claims of Gray and Bell are im- 
partially canvassed. The Bell telephone, with its thousand and one modifications, the bat- 
tery telephone and microphone, with the adaptations of both to oral communication, pass 
before the readerin turn. A chapter is devoted to disturbances which appear on telephone 
wires, and another to the phonograph. Those who can only afford one book on the telephone, 
should make a point of securing this one. 


THE SPEAKING TELEPHONE, ELECTRIC LIGHT, AND OTHER RECENT ELEC- 
TRICAL INVENTIONS. By Gxoncz B. Prescorr. 8vo, cloth, 319 illustrations and 
1 plate. New York, 1879. $4.00, 
CONTENTS. 
The Speaking Telephone—Bell’s Telephonic Researches—The Telephone Abroad—History of the Production 
of Galvanic Music—Gray'’s Telephonic Researches—Edison's Telephonic Researches—Electro-Harmonic Tele- 
graphy—Dolbear's Telephonic Researches—Improvements of Channing, Blake and others—'The Taiking Phono- 


graph —Quadruplex Telegraphy—Electric Call Bells—The Electric Light—Edison’s Recent Telephonic and 
Acoustic Inventions—Duplex Telegraphs, Electro-Magnets and Electric Time Service. 


This is a large and handsome work, the object of which is to furnish the public with a 
clear and accurate description of the more recent and useful improvements in electrical 
science, and especially to explain the principles of that marvelous production, the speaking 
telephone. The most interesting portion of the work, to most readers, is the history of the 
original telephonic researches of Bell, Gray and Edison, the account of each inventor's exper- 
iments being given in his own words. It contains also a very thorough description and 
explanation of the-quadruplex telegraph, with numerous diagrams, showing how the wires 
are arranged, and gives excellent accounts of the Brush, Maxim, Jablochkoff, Thomson- 
Houston, and other systems of electric arc lighting, with descriptions of the dynamos, etc. 
The iBustrations throughout the work are very fine. 

ELECTRIC LIGHTING. 


ELECTRIC LIGHT, ITS PRODUCTION AND ITS USE; EMBODYING PLAIN DI- 
RECTIONS FOR THE WORKING OF GALVANIC BATTERIES, ELECTRIC 
LAMPS AND DYNAMO-ELECTRIC MACHINES, By J. W. Urnqvmanr, 0.E. Edited 
by F. OC. Wzss, M.1.0.E., etc. 8vo, cloth, 94 illustrations. London, 1880. $3.00. 


CONTENTS, 


Introduction—Voltaic Batteries—Thermo-Electric Batteries—Magucto Electric Generators—Electro Mag- 
netic Electric Machines—Dynamo-Electric Machines—General Observatious © Machines—Electric Lamps and 
Candles—Measurement of Electric Light—Mathematical and Experimental ‘Treatment of the Subject—Applica- 
tion and Cost of the Electric Light. 


A very convenient and complete treatise on the electric light. The principles are defined 
in a manner devoid of technicalities, so as to render the book very valuable to the beginner. 
The history of the dynamo-electric machine and its development, from the Pixii to the 
Gramme machine, is also quitecomplete. The recent types of machine receive a full share of 
attention and the various styles of lamps are treated in full. 


ELECTRIC LIGHTING. Translated from the Freneh of Lx Comrz Tx. pv Moncet, by 
Rozzrt Rovrizpes, B.Sc. Orown 8vo, cloth, 76 illustrations. London, 1882. $1.25. 


CONTENTS. » 


A translation of the work of this prolific writer on electrical subjects, published at Paris, in 
1880, under the title of ‘‘L/Eclairage Electrique,” to which the translator has added brief ac- 
counts of the apparatus connected with electric lighting which have been brought forth since the 
publication of the original edition, viz., Swan’s, Maxim’s, Edison’s, and Fox-Lane’s incandes- 
cent lamps, and the Faure secondary battery. To the student or the general reader who 
desires information free from abstruse technicalities, and at an insignificant cost, on a subject 
that is attracting general attention, this work, the original of which is one of a popular science 
series, can be recommended. The object held constantly in view by the author was to 
make the treatise thoroughly practical. The book is the cheapest one that aims to cover the 
whole ground of electric lighting. 


ELECTRIC LIGHTING AND ITS PRACTICAL APPLICATION; WITH RESULTS 
FROM EXISTING EXAMPLES, By J. N. Sxootzrep. 8vo, cloth, 5 plates. 


London, 
1879. 


$2.00. 
CONTENTS. 


Historical and Descriptive—Electric Light Machines—L: zamps and Regulators—Carbous ; Conducting Wires 
—Motive Power—Luminous Intensity—A pplications ; Economic Results—Prospects of Electric Lighting. 


A handy little treatise, very valuable to the beginner. The author adopts a popular 
method of treating the subject and avoids technicalities as much as is compatible with the 
precision of the work. The history of the early efforts in this field is given, the apparatus 
being briefly described in each case. The notice of recent inventions, up to the date of 
print, is quite complete. The questions of power and of photometry form the subjects of 
very interesting and instructive details, 


USEFUL INFORMATION ON ELECTRIC LIGHTING. By Kuumeworrs Hepazs, 
M.8.T.E. Fourth Edition, Revised and Enlarged. Crown 8vo, cloth, 20 plates. Lon. 


don, 1883. $1.75. 
CONTENTS. 


Production of Electricity—Voltaic Arc—Division of the Electric Light—Machines or Generators—Power 
required, and Motors—A pplication of the Electric Light—Choice of a System—Setting to Work—Cost of Work- 
ing—Measurement of Light and Current—Storage of Electricity and Transmission of Power—Electrical Measure 
ment of Work—Useful Memoranda. 

The first edition of this work met with so great a success as to encourage the issue of en- 
larged second and third editions, which have in turn been exhausted. A fourth edition, 
still further enlarged, has just been issued. 


ELECTRIC LIGHTING BY INCANDESCENCE, ANDITS APPLICATION TO IN- 
TERIOR ILLUMINATION. A Practical Treatise. By Wim E. Sawyzrn. 8vo, 
cloth, 96 illustrations. New York, 1881. $2.50. 

CONTENTS. 
Introduction—Generators of Electricity—Generators of the Gramme 'T'ype—Generators of the new Siemens 

Ty pe—Incandescent Lamps—Carbons for Incandescent Lighting—New Forms of Lamps—Preservation of Incan- 

descent Carbons—Division of Current and Light—Regulators and Switches—General Distribution—Commercial 

Aspects. 

This book is an indispensable addition to the libraries of all who desire to keep up to the 
age in the novelty of electric lighting. Its author neglects the arc light altogether, and gives 
his readers a graphic account of the generators employed in the production of the necessary 
currents; of those lamps which utilize the currents when generated; of the most advanta- 
geous circuit arrangements and apparatus, and of the best materials to use in lighting by 
ineandescence. A historical sketch shows that the idea of electric lighting by incandes- 
cence is as old almost as telegraphy itself. The book is handsomely printed and copiously 
illustrated. 


INCANDESCENT ELECTRIC LIGHTS, WITH PARTICULAR REFERENCE TO 
THE EDISON LAMPS AT THE PARIS EXHIBITION, To which is added The 
Economy of the Electric Light by Incandescence, by Jonn W. Howe; and On the Steadi- 
ness of the Electric Current, by C. W. Srzmens. Illustrated. 18mo, boards. New York, 
1882. 50c, 


There is no book that contains more valuable information in the same space than this 
On the question of incandescent lights it must be considered the best authority at present 
accessible. The tables and data given help very much in analyzing facts and making com- 
parisons. The article by Mr. C. W. Siemens is especially valuable and interesting. It refers 
to a new method of exciting the field of dynamo-electric machines, which enabler the cur- 
rent to maintain itself constantin the external circuit, no matter how great and rapid the 
variations of resistance may be. _ This method has come into use as a most valuable adjunct 
in the dynamos intended for incandescent lamps, where it enables any of the lamps to be put 
on and off at will without affecting the rest. For thisreason this article is of great interest to 
every person interested in electric lighting. 

CANDLE-POWER OF THE ELECTRIC LIGHT, By Pacer Hrscs, LL.D., D.Sc. 


Crown 8vo, paper. 250. 
CONTENTS. : 


Comparison of Various Are Lights—Comparison of Various Incandescent Lights—Economical Ratio of these 
Systems of Lighting—Relation of Lighting Power to Quantity of Current—Sources of Loss in Existing Lamps. 


The determination of the candle-power of the electric light is a matter of much import- 
ance in its bearing upon the question of the comparative economy of electricity and gas as 
means of illumination. Its importance.is illustrated by the fact that the publishers deemed 
this little pamphlet of thirteen pages to be worth seventy-five cents. The sale of the book 
was so much larger than expected that the price has recently been reduced to twenty-five 
cents. 


ee 


VARIOUS APPLICATIONS: 


ELECTRO-MOTORS. A Treatise on the Means and Apparatus employed in the Transmis- 
sion of Electrical Energy and its conversion into Motive Power. By J. W. Urquasr. 
12mo, cloth, illustrated. London, 1882. $3.00. 


CONTENTS. 
Introduction—On the Dynamical Nature of Electric Currents—Electrical Measurements—Electro-Magnetic 
Force—Electro-Magnets and Armatures—Electric Accumulators or Magazines—The Construction and Efficiency 
of Electro-Motive Machines—Electric Railways—Minor Applications of Electro-Motive Energy—Fragmentary 
Information. 
Undoubtedly the best motors are to be studied from the best generators, since it has 
been proved that they are mutually reversible ; but there are many cases where a motor of a 
special form and kind is required in order to adapt it to special circumstances and condi- 
tions. From this point of view Mr. Urquhart’s book fills a void, being the only book on the 
subject. It contains much interesting and useful information regarding the use of electro- 
motors industrially, and makes a desirable little book. 


wo 

ELECTRIC TRANSMISSION OF POWER; ITS PRESENT POSITION AND ADVAN. 

TAGES. By Pacer Hices, LL.D., D.Sc. Crown 8vo, cloth, 21 illustrations. London, 

1879. $1.20 
CONTENTS. 

Dynamo-Electric Machines—The Gramme Machine—The Brush Machine—The Wallace-Farmer and Sie 

mens’ Machines—Efticiency of Dynamo-Electric Machines—Practicability of Transmission of Power by Electricity 

—Efficiency of Coupled Machines~Comparative Efficiency of Various Machines—Other Theoretical Considera- 

tions—Conclusions. 3 


@ Treats of a new and growing application of electricity, and one destined to become of 





General Considerations—Generators of Electric Light—Electric Lamps—Cost of Electric Lighting— ppli- 
cations of Electric Light—Conclusion—Notes and Appendices. as 


great industrial importance. The writer discusses impartially the efficiency of the various 
dynamos for the transmission of power, having no system of his own to advocate. 
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A Book Every Telegrapher Should Have! 


. 


PRACTICAL TELECRAPHER 


A MANUAL OF 


PRACTICAL TELEGRAPHY 


BY LIRUTENANT J. A. SWIFT. U.§. Signal Corps 


FULL CLOTH. COPIOUSLY ILLUSTRATED. 


$1.50. POSTAGE PREPAID TO ANY ADDRESS. 


To men who have to deal, of necessity, with the practical side of al 
questions relating to their profession, as Operators have, there can never be 
given a better system of teaching than that which establishep’a knowledge 
of principles by the logic of facts, and which imparts a familiarity with 
practical methods by the teaching of experience. 

The above treatise, which will be issued about July 15, is destined for this 
reason to fill an important void in the literature of telegraphic science, 
for it represents a new departure in the method of handling the subject. 

It is an eminently practical book, written by a throughly practical 
man, and it brings the student in closer relation with his work than any 
of the many treatises which have. appeared since the advantages of this mode 














of teaching have been pointed out in Pope’s Modern Practice. 

No person better fitted for the production of such a work could have been 
found thin LIEUTENANT SWIFT, whose familiarity with the duties 
and the werk of the profession dates from boyhood. 

At twelve years of age he was an operator in charge of an office, and 
for fifteen years he remained in the employ of the Western Union Telegraph 
Company. During the war he had most excellent opportunities of acquiring a 
practical insight into the details of telegraph engineering and con- 
struction by serving in the military telegraph service. In this capacity his 
abilities were so apparent that he was called into requisition in the Signal 
Service, and he received a commission in the Signal Corps. 

Lieutenant Swift not only enjoys a reputation for ability and experience, 
but his success as a teacher at the training school of the Signal Service at 
Fort Myer, Virginia, where he is now stationed, is recognized by all in the 
service. The value of the teaching of a veteran like Lieutenant Swift 
cannot fail to make his book one of inealeulable worth and benefit to 
Operators interested in self-improvement, and who desire a hetter 
acquaintanee with the various branches of the art in which they 
are engaged. He presents his subject in a clear, concise manner, devoid 
of all technicalities and unincumbered with intricate descriptions. 
Everything that could possibly be of value to the practical telegrapher 
will be found in the pages of this most excellent manual, and all that 
might in any manner confuse the student is judiciously weeded out, 
so that less ground will have to be traveled over by those turning to its pages 


in search of information. 


ORDERS CAN NOW BE SENT = IN, 
and every one connected with the business or who 
desires to push himself forward in Telegraphy 
should have a copy and study it. 





$1.50. Postage Prepaid. $1.50. 





THE OPERATOR until December (5, 1883, and the 
Book, $2.00; or both THE OPERATOR and THE 
ELECTRICAL WORLD until the end of the year, in| 
connection with the Book, $3.00. 

Remit by Post-office order, draft, registered letter, or 
express. Postage stamps taken. 


Ww. J. JOHNSTON, Publisher, 


3 Day’s Exercises in Electrical and Magnetic Measurement................ 


$1.50 | 





NO. 9 MURRAY STREET, NEW YORK 


Electrical Scientific Books. 





For Sale by W. J. JOHNSTON, 9 Murray St., New York. 


Abernethy’s Commercial and Railway Telegraphy............--+++sse++++ 
Anderson’s Lightning Comductors .... .......-.0.cecsceceveeeees eoowees eoevcccccs 
Ayrton’s Imgevement Science cam efFect. .... 22... ccc ec ccce seen eeeresseneees 
Baile’s Wontlers of Electricity. ..............ceec-e nee Cobb cecdeheode deb eos codecs 
Beechey’s Electro Telegraphy .... 
Bell’s Lectures On the Telephome............ccccccccccesceswases sosseeeeseeeseee 
Bond's Handbook of the Telegraph. ............. ccc ce ecee ewes cence reneereeenes 
Cavendish’s Electrical Researches . 
Clark and Sabine’s Electrical TabJes and Formula®..........0:0:60 eeeeees 
Culley’s Handbook of Practical Tesegraphy. .........ccsceseesressesseeceees 
Cumming’s Theory of Electricity... ..........ccccccccccecceceeeereeseseeenecseees 
Davis & Rae’s Electrical Diagrams and Connections,.............+..++0+ 


PERRO OER EO OOEE HEHEHE HEHEHE THEE HEED 


POR eUUE CORES ETOCS COTS eee eee) 


Dolbear’s Telephome,......... cccccccccccccecececceeseeceeseseeeseceweesseeeeseaeeee 
Douglas’ Telegraph Comstructiom. ............sccceee cerns eeeeeeneneeereeseeenes 
Dredge’s Electric HMlumination 
DuMoncel’s Telephone, Microphone and Phonograph.............++++e+-+: 
DuMoncel’s Electric Lighting. ............c cece cee cece ween neeeeeneeeeeeereneees 
DuMoneei’s Electro Magnets. 


Tere eePEOPEP POPE EePCeeCC eee eee eee ED 


DuMoncel’s Electro Magnets. 
Dyer’s Induction Coils. ..........6ccccceecee eee rece eesenes STITT TTT 
Electric Lightimg Act, 1882.2... ....ccccc cece e cece cece rece eeeeeeeescseseseeeenees 
Faraday’s Researches in Electricity. 3 Vols......ccc..ceeeeececcersseneceeees 
Ferguson’s Electricity. New Edition............ccceccesecccccseccececeveessesesees 
Gordon’s Lectures On Inductiom,,........... 6c ccs ees ccceeersenenaeeernecesaeens 
Gordon’s Electricity and Magnetism. 
Gore’s Electro-Metallurgy 
Grierson’s Electric Lighting by Water Power.............eeseeececeerecenes 
Harris’ Rudimentary Electricity. ... 2.2... cc cee cece eee eee eeeeeneeneeeeeeeees 
Harris’ Rudimentary Galvamism......... 2... ...ccececeeeeesesceeensceee eveecees 
Harris’ Rudimentary Magnetism. ............. ccccccceeceseescees Seecrcecscsoce 
Haskins’ Galvanometer 


oT RE RUEPMECT OS EOUSECOOCOOEO OC CLEC eee) 


TORE ORR EE EEE THEE EH EHR SHEE EEE EEE EEE ETHER EEEEEE HEH ESE 


Higg’s Electric Transmission of Power 
Holmes’ Electric Light Popularly Explained 
Hoskizer’s Laying and Repairing of Cables..............cceceeeeeecceeeeeee 
Hoskizer’s Guide for Testing Telegraph Cables................0+sessseeeeees 
Hospitalier’s Modern Applications of Electricity........... Sdocvccecsesccee 
[Incandescent Electric Lights. .......cc.ccccccccescceee sosvecccceunecssseces cecces 
~cnkin’s Electricity and Magnetism... ......s0-sesse+- oa sececcees erccccece 


Poeee UPC CC OSC EEIC CST CCC eee Cee ee eee) 


Kempe’s Electrical Testing .............++. Og enedecceesssaidcse cocccccccvescseseees 
Langdon’s Application of Electricity to Railway Working.............. 
Lardner’s Natural Philosophy, Electricity, Magnetism, & Acoustics.... 
Larrabee’s Cipher, Letter and Telegraph Code ..................eceeeeeees 
Levander’s Solution of Questions in Magnetism and Electricity....... 
Lockwood’s Practical Information for Telephonists.................s0++e+ 
Loring’s Handbook of the Telegraph Morocco, 1.00; Cloth, 75;.... 
Maxwell’s Electricity and Magnetism. 2 Vols...............:ececccseeseverees 
Maxwell’s Elementary Treatise on Electricity. .............cccc.sescesessee 
McGregor’s Questions on Magnetism and Electricity...................0- 
Napier’s Manual of Electro-Metallurgy.............ccccccscccecccccceeccsecees 
GERI Ter IG ooo occ cscs scncadacdncccacccacceusceceeipekeccaebaxebeat 
Noad’s Students’ Text-Book of Electricity 
Parmeli’s Action OF (TAGMUMONE ook soil ce hei cccccicceescicceccccet ccbastevseveceet 
Pope’s Modern Practice of the Electric Telegraph 


Cee e eee eee eereeeeeeeeeseee 


le of 
Bioding. | 


Cloth. 
Cloth. 
Paper. 
Cloth. 
Cloth. 
Paper. 
Boards. 
Cloth. 
Cloth. 
Cloth. 
Cloth. 
Cloth, 
Cloth. 
Cloth. 
Cloth. 
Cloth, 
Cloth, 
Cloth. 
Boards. 
Cloth. 
Boards- 
Cloth. 
Cloth, 
Cloth. 
Cloth. 
Cloth, 
Cloth. 
Paper. 





Cloth, 
Cloth. 
Cloth. 
Cloth. 
Flexible 
Cloth, 
Cloth, 
Boards. 
Cloth, 
Cloth, 
Boards. 
Cloth. 
Cloth. 
Cloth, 
Cloth. 
Cloth. 





Preece _& Sivewright’s Tolegra phy ......00.00sccccccccccesevcccccececciseddocece 
Prescott’s Electricity and the Electric Telegraph...............60..-cceeees 
Prescott’s Telephone, Electric Light and other Recent Inventions.,.... 
Reports of Committee on Electrical Standards ...................ccceceeeees 
Sabine’s History and Progress of the Electric Telegraph................+ 
Sawyer’s Electric Lighting by Incandescence 
ae en ee I nn oa ais ci cess vos iden svoeseses chee ccadtced¥ecostbaate 
Shoolbred’s Electric Lighting 
Smith’s Manual of Telegraphy 
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Spang’s Lightning Protection,.., 
DPR e's MP Ctrhe TAR RES ac c.ne ccc sscccvncrccdacnbeccwdtss cbtbdee bendessecde dae 
Thompson’s Elementary Electricity and Magnetism 
Tyndall’s Lessons in Electricity 
Tyndall’s Light and Electricity 
Urquhart’s Electro-Plating 
Urquhart’s Electro-Typing 
Urquhart’s Electric Light 
Urquhart’s Electro-Motors 
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Woodbury’s Protection and Construction of Mill Floors 
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Wrinkles and Recipes 
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Cloth, 
Cloth. 
Cloth, 
Cloth. 
Cloth, 
Cloth. 
Cloth, 
Cloth, 
Paper, 
Cloth, 
Paper. 
Cloth, 
Cloth, 
Cloth. 
Cloth, 
Cloth, 
Cloth. 
Cloth, 
Cloth. 
Cloth, 
Cloth. 
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1.75 
1.20 


1.50 
1,50 
4.50 


1,60 
5.00 
1.60 
2.00 
1.00 
1.00 
1,00 


8.00 
2.00 
@-60 
3.00 
2.50 
4.00 
3.00 
2.00 
1.50 
5,00 
4.00 
3.75 
1,25 
2.50 
8,00 
2,00 


1.50 


1,25 
1.00 
1,25 
2.00 
2.00 
3.00 
3.00 
1.00 
2.50 
2.00 


Copies of any of the above pooxs, or of any other work relating to the Science 
of Electricity will be promptly forwarded to any address in the United States, 
Canada, Newfoundland, Mexico, or any foreign country in the Universal Postal 


Union, postage prepaid, on receipt of the price. 


Remittance can be made by Post Office order, draft, registered letter and 


Address 
W. J. JOHNSTON, PUBLISHER, 


express. 


No. 9 Murray Street, New York, 
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HOLMES, BOOTH & HAY DENS, 


ACTURERS OF 


FIREPROOF ENSULATEHD 


From Pure Lake Superior Copper. 


Patent $ -Ks?’ 


49 CHAMBERS ST., N. Y. WOR 


Insulated Copper and Iron Wire, for Telephone and Tele a " ° . 
KS: WATERBURY, CONN wha ¥ 


ELECTRIC LIGHT WIRE 


Conductivity Guaranteed. 
8 FEDERAL ST., BOSTON. 








HAINES BROS., 
Promoters and Brokers 


nia Seats «Sa, BLEOOODS cr 
Yellow Cedar Telegraph Poles, 


Railroad Ties, Paving Timber and Fence Posts for Telegraph, 
Electric Light, Telephone and Railroad Companies’ Use. 




















The Michael Bay Lumber Co. (Limited) have on hand and cut to order Yellow Cedar Telegrapti 
Poles, which will last.from eight to ten years longer than white cedar or chestnut. Yard and 
office at Buffalo, Black Rock, N. Y. Standard poles, 25 feet, 6 inch top; 80 feet, 6 and 7 inch top, 
and long poles from 35 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
Erie and Lake Michigan ports on the opening of navigation, Fifty thousand ready to deliver 
April and May. Correspondence solicited. All orders addressed to 


A. A. COLBY, AGENT, BUFFALO, N. Y., 
Post Office Box 297. Will receive prompt attention. 


HOOLE MANUFACTURING CO. 


46 Bond St., New York. 
HENRY W. GWINNER, WM. H. WOOLVERTON 
Treasurer. 


This Company is red to furnish, at short notice, full lines of Ly ILROAD D 
FACTORY BUPPLIES. P*Communications and orders will receive ama aiiaion, = AN 















O000 





CHECKS. BRASS ‘TAGS. 
Consecutively Lone eden and 
"HOTEL, CHECK: aS, punched at end, or both 
ESTAURANT CHECKS, ends, for use of Laundries. 
ao + & tt Parca 
BA , For Employés. Caps of 
POOL CHEC or — Canvas Caps, 
ilor an 
BADGES... Yachting Ca Hats, Hel- 
Om Ba Breast. Badges, mets, Sailor Suits, Jerseys, 
edals a for Soci- Buttons, with name of or- 
eties, Special s fur- ereial dee monogram, or 
nished. designs. 





CONDUCTORS’, PUNCHES. ye do STAMPS. 








GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL 0, 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNALCO.,, anv or THE INTERLOCKING SWITCH & SIGNAL CO. 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


Plans, estimates and detailed descriptions, tog: together with references to apparatus in prac- 
ti counehlams will be furnished upon application. 
Office and Works, Corner Wayatie. Maney Garrison Alley and Duquesne ‘Way. 














Iron Telegraph & Telephone Wire, 


MANUFACTURED BY 


Fred’k Smith & Co., 
HALIFAX, - ENGLAND. 


Wire Delivered on Board in Liverpool for Shipment to any Part of the World, 


OR FROM STOCK IN NEW YORK, 


Or in Bond, or Duty Paid in any Part of the United States, 





Full particulars, quotations in sterling or currency, and tables and samples on application. 


THE ELECTRICAL SUPPLY CO., 
Sole Agents for the United States, 


PHOSPHOR-BRONZE TELEPHONE WIRE. 


The STRONGEST, TOUGHEST ~¢ ohn for line wires of electric 
and acoustic telephones. Will not STRETCH nor RUST. RESISTS 
SMOKE, ACIDS and DAMPNESS. TENACITY more than FOUR times 
its weight per mile. 


PHOSPHOR-BRONZE RODS, 
SPRING METAL AND WIRE, 


superior to German silver or brass for electrical apparatus. acter 
extensively used throughout the country. Address 





Trade -—# Marks. 


& Pesfibet Bronze. on 


a1 THE PHOSPHOR-BRONZE SMELTING 00: LIMITED, 
LADEHLPHIA, PA. 


ARCH ST., PH. 
Owners of the = : g Hem regtamt Patents. Sole Manufacturers of Phomphor Bra in the United States. 


TELEGRAPH WIRE. TELEPHONE WIRE. 








WASHBURN & MOEN MANUFACTURING COMPANY. 


WORCESTER, SE 





eran 1881. CaPpitTaL $1,500,000. 
16 Cliff and 241 Pearl Street, New York. 
215 Lake Street, Chicago. 

This Company having giveu careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphy, and especially with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and anticipating at an early day the great demand that would exist for that article, they have 
adopted and fully proved certain methods and appliances for the pr roduction of Telegraph as well 
as of Telephcne Wire which are peculiar to themselves. Among them may be mentioned the 
PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
(In connection with the DOUBLE SIEMENS FURNACE). 

All Wire made by this Company for Telegraph or Telephone purposes is thoroughty tested 
before shipping, with pe to Conductivity, Tensile and Torsion strength, as well as Elongation. 

Prices and terms for Telegraph or Telephone Wire—Plain, Oiled or Geivanized—given upob 


a wentine. 
B.—The ipealisies known as extra Best (E. B. ‘3B. and Best Best (B. B.) kept constantly in sto: k. 




















WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
arc lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 


Number Number Nominal Horse-Power 


of Maehine. of Arc Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 11 
7 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estimates. 


We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which bave aecumulated on our books. We desire to state that these batteries are 


GUARANTEED 


By this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
mg regarding them, which have been so industriously circulated of late, are false in every partic- 


THE BRUSH ELECTRIC CoO., 


No. 379 Euclid Avenue, 
CLEVELAN D - - OHIO. 





17 Dey St., N. Y. 


May 12, 1883, 
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THE OPERATOR 


A JOURNAL OF 
Telegraphic Literature, News 
and Miscellaneous 
Reading. 

PUBLISHED ON 
THE Ist AND 15th OF EACH MONTH. 
SUBSCRIPTION, IN ADVANCE, 


ONE DOLLAR A YEAR. |° 


Postage Prepaid to any part of the United 
States or Canada. 

To Foreign Countgies the Subscription, Post- 
AGE PREPAID, is $1,50 a Year. 


SPECIAL 


“TRIAL TRIP” OFFER. 


THE OPERATOR 


Will be mailed to any address in the United 
States or Canada, postage prepaid, from the 
present time until 


DECEMBER 15, 1883, 
FOR 50 CENTS. 


W. J, JOHNSTON, PUBLISHER, 


9 MURRAY ST., 
NEW YORK. 


THE BISHOP 


GUTTA-PERCHA WORKS. 


ESTABLISHED IN 1847. 
SAMUEL BOARDMAN, Agent. 


Original and only Manufacturers in North 





PURE GUTTA-PERCHA INSULATED, 


AERIAL TELEGRAPH, TELEPHONE AND 
ELECTRICAL WIRES AND CABLES OF 
EVERY DESCRIPTION. 

Sole Licensees under the Simpson patent for 
the mantfacture of Gutta-Percha Insulated 
Wires. Have constantly on hand 
and make to order 
GUTTA-PERCHA AND BALATA INSU- 
LATED WIRES FOR ALL ELEC- 
TRICAL PURPOSES, MARKS’ 
COMPOUND INSULATED 
WIRES, 

FOR OFFICE, AERIAL, UNDERGROUND 
AND BATTERY USES. 

Also, every variety of Compressed Electrical 
Cordage—Burglar Alarm, Call Bell and Annun- 
ciator Wires—Electric Light and Gas Lighting 
Wires and Cables—Silk, Cotton and Fibre-cov- 
ered Copper Magnet Wires and German Silver 
Resistance Wires—Medical, Switch and Tele- 
phone Cords—Fiexible Elevator Cables, etc., 
G. P. Sheet for Cable Splices, and every descrip- 

tion of pure 


GUTTA-PERCHA GOODS. 
OUR GOODS ARE FOR SALE BY 
L. G. TILLOTSON & CO., 
5 and 7 Dey Street, New York. 
Send for Catalogue. 
ADDRESS COMMUNICATIONS: 
W. W. MARKS, Supt., 


420, 422, 424, 426 East Twenty-fifth &t., 
Office at the Works. NEW YORK CITY 





WHITE CEDAR 
TELEGRAPH and TELEPHONE 
POLES AND CROSS ARMS. 


We are prepared to furnish White Cedar Poles 
and Pine and Spruce Cross Arms, all lengths and 
sizes, and in any quantity, delivered on cars or 
at any point in New England at short notice. 

Contracts taken for the building and equip 
ping of telegraph and telephone lines anywhere 
in New England. 

Correspondence solicited. 


BARNES & SNOW, 











TELEGRAPH AND TELEPHONE! THE CARBONS 
POLES. 


65,000 254060 et, No. | Quay, AMBTIGAN Garban G0, 


These Poles are Live Timber, well seasoned, ST. LOUI8, MO., 
ok & Fe i iach. Div. i. G, FO. & Ph Are Warranted the Best 
ustin hat 
FOR ELECTRIC LIGHTS. 


Electric Light, Railroad, Telegraph and Tele- 
L. G. TILLOTSON & CoO., 


phone Companies supplied. Prompt delivery. 
AGENTS, 


WENRY C. RIPLEY, 
5 and 7 Dey Street, N'Y. 


BAST SAGINAW, MICH 


MANUFACTURED BY THE 








P. O. Box 493. BANGOR, ME. 








THE KERNER STYLOGRAPHIC PEN. 


‘1.00. naa Aa 51.00 


THEBESTESTPENFORTHELEASTESTMONEV. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 


The flexible air tube attached to the needle extension gives a soft and delicate touch to the pen and a vibratory motion 


which - kee 
the best, 
WORLD tor Book-keepers. 


_ the ink in a constant state of agitation while writing and causing a perfect flow to the point. 
he difference in price depends alone upon the ornamentation. 
A perfect line always assured. 


Our $1 00 pen «qual to 
Our No. 5 RULING PEN isthe BEST IN CHE , 
No blurring or blotting. Price $1.50. Other styles accord- 


ing to mounting, $1.25, $1.50 and $3.00. Ask your stationer for them, or send to 
THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York. 





t= Beware of imitations. Ask for “‘ THE KERNER.” 





WEBSTER’S | 
UNABRIDGED | 


Has 118,000 Words, 3000 Engravings, | = 


3000 more Words and nearly 3 times as many 
Sngravings as any other American Dictionary,) 
4 Pages Colored Plates, ania 
Biographical Dictionary of over 9700 

Sf Notod Persons. 





Davits. 





Mariner’s Compass. 
See above in Webster’s Unabridged, pp. 260, 335, 


Illustrated Definitions. | 


The pictures in Webster under the 12 words, 
Beef, Boiler, Castle, Column, Eye, Horse, 


Moldings, hrenol ; Ravelin, Ships, 
(pages 1164 and 1219) Steam-engine, Tim- | 
ers, define 343 words and terms far better | 
than they cou defined in words ;—and are | 
only specimens of the numerous illustrations } 
found in Webster’s Unabridged. 


It has all along kept a leading place, and the 





New Edition brings it fairly up to date.—Londun ig 


Times, June, 1882. 

It has come to be recognized as the most use- 
ful existing “word-book” of the English l:an- 
guage, all over the world.—W. Y. Tribune, 1882. 
G &C. MERRIAM & CO., Pub’rs, Springfield, Mass. 





J. H. LONGSTREET, | 


No. 9 Barolay Street, 


NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies 
OF EVERY DESGRIPTION, 


ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 
AND BATTERY MATERIAL. 


Telegraph Instruments for Rail- 








road Use a Specialty. 
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ORKS 


SaaS 


ELECTRICAL 


(Formerly EUGENE F. PHILLIPS), 
MANUFACTURERS OF 
PATENT FINISHED 
INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 


Magnet Wire, Patent Rubber-Covered _ Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Enoased 
Wire; Anti-Induction Aerial and Underground Cables,. 
etc., eto. j 


Office and Factory, 67 Stewart Street, Providence, R. I. 
EUGENE F. PHILLIPS, President. W. H. SAWYER; Secretary and Blectrician. 








ASTONISHING 


REDUCTION > 





IN PRICES!! 


WE ARE DETERMINED TO SELL GOODS. 


Don’t order until you have sent for our new reduced list. 


convinced that we mean business. 


By seeing and comparing our prices you will be 


NOW, RIGHT NOW, while you think of it, is the time to write us for prices. 


Cc. E. JONES & BROTHER, 


MANUFACTURERS AND DEALERS IN 


TELEGRAPH AND ELECTRICAL SUPPLIES, 


CINCINNATI, OHIO. 
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TELEPHONES 


TE ate lines, Latest, best; always rel 5! 
le ;work 2 mi!es on cabie- wire, Jus, Cir- 
culars free. Holcomb & Uo.,, Cleveland, Oo. 


RT ND WRITING THOR- 
SHOBTHANE rion. 


eee deete hee ones sediee éot 
gvaranteed, 
W. W. HULTON, 10 inakinhc ae. Pa. 


THE BUTLER HARD RUBBER CO. 
Electrical Supplies, 


33 Mercer St., New York. 


Manutacturers of 


Sheet Rubber, Rods, Tobing, Ete., 


RUBBER HOOK INSULATORS. 
Key Knobs, Switch Handles, 
Magnet Covers, Magnet Heads, 
Window Tubes, with Heads, 
Battery Cells, Battery Syringes, 
And Specialties of any Required 
Character. — 




















. COMPLETE SETS OF 


MACHINERY 


FOR THE MANUFACTURE OF 


Telegraph Cables. 


Wire Stranding Machines. 
Complete sets of machinery for Purifying India 
Rubber and Gutta Percha, and Insulating Wire. 


Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 


Thomas Barraclough & Co., Limited, 


8 KING STREET, 
Manchester, = * sal 








MANUFACTURERS OF 


Pare Electric Copper Wire, 


For Magnets, Telephones, Electric Lights, 
&e. 


With H. Splitdorf’s Patented Liquid Insula- 
tion, covered with Cotton or Silk. 





LINE WIRE. 


FIREPROOF HOUSE AND OFFICE WIRE FOR 
IN-DOOR USE IN ELECTRIC LIGHTING. 
Wrought Metal Gengs, for Annunciators, 
Telephones, &c. 


ZINO RODS, BATTERY OOPPER, &c. 
No, 19 and "21 Cliff St..NEW YORK. 


CHESTER & CO., 


22 New Church 8t., N. Y. 
Formerly C, T. & J. N. Chester, 104 Centre St. 
Consulting Engineers and Electricians. 
Special attention given to developing inven- 
tions and patents. Expert advice given: 
every class of electro mechanical construction 


attended to, and all a 4 of electric supplies 
furnished. P, O. Box 27 


W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY 


(LIMITED), 


Telegraph Engineers and Oontractors 
Wire Drawers and Galvanizers. 


MANUFACTURERS OF 





Submarine, Subterranean and Aeria 
Cables of every description, for Tele- 
graph, Telephone and Electric 
Light Purposes. 

Henley’s Patent Ozokerited Core, 
Henley'’s Patent Dynamo Machines 
and Electric Lamps. 
Estimates for any kind of cables or core fur- 


nished. OFFICE: 
8 Draper’s Gardens, Throgmorton Street, 


LONDON, ENGLAND. 
Works: North Woolwich. 


AGENTS IN THE UNITED STATES, 


Western Electric Co., New York, Chicago. 


SHORTHAND AT YOUR HOMES. 


COMPLETE IN STRUCTION in highest grade 

$20, and satisfaction assured in every respect. 

Send 10 for CLARKE. and terms. 
ARKE, Stenographer, 

1637 Geclnaneowrt Ave., Philadelphia, Pa. 


GEO, H. WHIPPLE, 


58 Exchange Place, N. Y. 


ELECTRIC LIGHT 
TELEPHONE, 
TELEGRAPH 


Miscellaneous Stocks. 








Send five 3c. stamps for fine new 
\ set of IMPORTED CARDS, 
WHITING, 50 Nassau St., N. Y. 





ESTABLISHED 1859. 


PLATINUM. 


H. M. RAYNOR, 
25 BOND STREET, New Vork. 





BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 
MURRAY ST. N. Y- 
REPRESENTED BY 


Cc. E. L. BRINKERHOFF. 


No. 17 








I 


= For 





SEWING-MACHINE ATTACHMENT. 


give street and number, 


19 E. 15th St., New York. 





machines ; dental,jewelers’ 
and watchmakers’ lathes, 
— fans, etc., ete. 
‘with automatic battery 
and complete outfit for 
FAMILY sewing-mach- 
ines, $35.00 to $40.00. 


Double Induction Motors, Dynamo Machines, Automatic Batteries, 
Experimental Apparatus, ete. In writing for illustrated catalogue, 


THE ELECTRO DYNAMIC Cco., 
121 South Third er Philadelphia. 


vanevton BURGLRIG MOTOR 


FAMILY sewing- THE AUTOMATIC RATTERY 


Motor, 





Cannon St., London, Eng 














ATLAS" , ‘POWDER. 


NITRO-GLYCERINE COMPOUND.) 


LIN & BAND, PO POWDER 00., 


The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 
safest to handle and transport under all conditions. 


Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. 
For sale in all sections of the country by the authorized Agents of 


E. L DUPONT DE NEMOURS & 60 oo. 
Manufactured ‘wo REPAU oO CHEMICAL co 


HAZARD POWDER C0 


NEW YORK, 


305 Walnut es Room G, 
sy P. O. Box 2,472, HILADELPHIA, 








wire rods, and improved methods of 
galvanizing, were first introduced in the 
United States at these works. It insures 
the production of wire with few joints 


and with a thick coating of zinc. 
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These bells 


are admirably adapted for Stable 


MAGNETO AND Ti SL HLS 


We have a Jarge number of second-hand Magneto Bells, without the Telephone 
switch or connections, for sale at extremely low prices. 
. Hotel, Restaurant and many 


We have a lot of these very handsome altered Telephone 


Bells, and will sell them at less than cost of manufacture. 


AR SNS semen Ae a 


other purposes where a call bell of any sort would be of service for signaling or { 
summoning all kinds of employés, servants, etc. 


They wi'l ring They are wound to 30 ohms resistance; silk.covered wire 





on any l 
ONAL Baie ADVANTAGE in using mat an instrument is, "YOU" CAN nickel-plated bell, 314 inches diameter, and working parts | 
NO BATTERY IS REQUIRED. covered with nickel-plate case. 
SE A $1.75 eacb. | 
No Skill Necessary to Set up or Operate Them, | single stroke......6....s0e-20004- 1.60 “ 


and Always Reliable. 
PRICE, $4 EACH. DISCOUNT ON LARGE LOTS. 


DAVIS & WATTS, Baltimore, 


ELECTRICAL AND TELEPHONE INSTRUMENTS AND_ SUPPLIES. 
QUOTATIONS PROMPTLY AND CHEERFULLY FURNISHED. 


f WORTH TWO ORDINARY BOX BELLS AT TWICE 
THE PRICE. 


Md., 





